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PUBLIC NOTICES 


PUBLIC NOTICES 





ate Director - General, 


a Store Department. Branch 
beth 


invites’ TENDERS | yD paaghody Che Engineer 


1. Shen! Pt Tons MILD STEEI. ARGLES. 


ry ROUNDS and SQUARE 
2. About 180,000 RAILWAY SIGNAL 
POINT RODDING in léin. M.S. Rod —_—_—> -—- 
T a: jp ih TENE REGTI N i f 
3. The PI an CTION on site of new 
OMOTIVE SHOPS, at Kanchrapara, PRINCIPAL CONTENTS OF THIS ISSUE. 
San Bengal Railway, India. 
Tenders due by 2 p.m., 30th November, 1926, for ARRANGED FOR CARD INDEXING. 


Nos. land 2; by NOON, 1th April, 1927, for No. 8. 

Specifications and forms of Tender obtainable from 
the above, at a fee of 58. per set, which will not be 
returned. 


fe A ssistant Engineers (9) Economic Value of Increased Steam Pressure. 








4 REQUIRED by the GOVERNMENT 

of NIGERIA for the PUBLIC WORKS (H. L. GUY.) THE ENGINEER, 12.- 11 - 26. 

DEPARTMENT for two tours of not less 
than 12 por more than 18 months’ service in the first 
instance. Subject to satisfactory service. the officers 
appointed will be eligible at the expiration of three 


years’ service for confirmation in the »ermanent and Models for Demonstrating Electrical Principles 


pensionable establishment. Salary, £.50, rising to 
£0920 a year. Outfit allowance of £60 on first appoint- 
ment. Free quarters and passages and liberal leave on No XIV THE ENGINEER, 12. 11 - 26. 
full salary. Candidates, preferably between 25 and “ ’ 
30 years of age, unmarried, must have passed the 
examination for A.M.LC.E., or possess a degree in 
Civil Engineering recognised by 3 Institution as 
exempting from parts ** A ** and‘ of the examina- 
—_ t Fo —— proper techie sagaies. E, d P ba ili 
and preferably have not less than two years’ sub- b 
coumsnt y war tr need on — Bagtneseias ot ae mee ntropy an ro 1 ity. 
forks. Candidates possessing other Civ tpgineering re > pen _— ‘ P 
qualifications may apply.—Applications should be (H. BARNES.) THE ENGINEER, 12. 11 - 26. 
made at once by letter, stating age, qualifications, and 
experience, also whether married or single, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 


bank, Westminster, London, 8.W. 1, quoting mie Theoretical and Experimental Elasticity. 
uired THE ENGINEER, 12 - 11 - 26. 


Civil Engineer Req 
for the NIGERIAN RAILWAY 
(Capital Works) for two tours of 12 to 18 


months” service. with —_ extension. h Se S t f 
Salary, £480, rising to £920 a year. ‘ree quarters T M lbo 
and passages =_ liberal leave = full salary. e werage ys em oO e urne. 
Outfit allowance of £60 on first appointment. Can- > PNOINER 2. . 26 
didates, age 25-35, should have hed constructional THE ENGINEER, 12 - 11 - 26, 
experience on recognised Railways in the United 
Kingdom or abroad. Preference will be given to man 
with a matty 9 of ae —— =< —_—— 7 . 7 = 
It is desirable they shou ave passed the examipa- ] ] D b 
tion to qualify for AM.LO.E.. or hold equivalent E ectrica istribution. 
qualifications.-Apply at once by letter, stating age. a RE Nt 
qualifications, and experience, to the CROWN AGENTS THE ENGLNEER, 12 .- 11 - 26. 
FOR THE COLONIES, 4. Millbank, Westminster, 
London, 8.W. 1, quoting M/14096. 3074 


oe ivil Engineers (5) Re- An Aerial Mapping Camera. 























QUIRED for the PUBLIC WORKS 
DEPARTMENT of TANGANYIKA TERRI- THE ENGINEER, 12 - Ll - 26. 
ORY for a tour of 20 to 30 months’ ser- 

vice, with A extension. Salary £480, rising by 
annual Co 4 » tg ve (with es yp bar 
at £600), payable in the Territory in local currency. ° . 
Outfit allowance of £30 on first appointment. Free H 
quarters and passagcs ona a— neve on ge 600 B. 7. Oil Engine. 
Candidates, aged 25 to 35. preferably unmarried, must > PWOIWeE 
have been regularly trained as Civil Engineers and THE ENGINEER, 
be Corporate Members of the Institution of Civil SS 
Engineers. Must be capable of levelling, surveying, 
measuring up work and preparing designs of bridges, 


_ 
ts 


2-1l1- 26. 























«ec. Must have had at least three years’ experience . 
under a qualified Civil Engineer on the construction Wireless Developments. 
of Harbour Works, Drainage Works, Water Supply. " , 
or other ~~ Works. — Apply at 1 ae etter. THE ENGINEER, 12 .- 11 - 26. 

stating age, qualifications 
CROWN AGENTS FOR "THE. COLONIES.” < Outil: 
bank, London, 8.W.1, quoting M/i4402. ' 3952 

righton Interceptin ing and 
LL 8 ye: RY BO 

RECONSTRUCTI CHON OF SEW OUTFALL AND PUBLIC NOTICES PUBLIC NOTICES 

TENDERS a: are INVIT D OF pea Wale tb 

e above or the ° 

RECONSTRUCTION of the existing OUTFALL ylde Water Board. 
Leen wae with SEA WALL and other etro litan aaron: Board, AQUEDUCT NO. 5 CONTRACT. 

D o 

The works include the laying of two lines of 60in. ogee ae DEP F; PAIR oF, as +24 T Fyl DISPOSAL OF P PLANT 
diameter Cast Iron Pipes, with an approximate length | AND PADD ALBE opens” aa ae —>~ are prepared to reoel cTORs: 
< SS See 2n8 & ie Wail about 150 yards’ in oat Paha M eas $ fo r the OPENING | PLANT and MATERIAL lying at their Depot at 

: seen cond AIR an ; of the near Pres 

Cee ee eee ne eer Tendee uae be cbtetned | aud PADDLE WHEELS of the RIVER AMBULANCE | All plant, the main items of which are set out 
at the office of the Engineer to the Board, Mr. David STEAMER. “ ALBERT VICTOR,” now lying at | below, is - oe condition and running order and open 
Edwards, M. Inst. C.E., Town Hall, Brighton. South Wharf, Rotherhithe, 5.E. 16 to inspec’ 


} Specification, conditions of contract and form of A fall, tor of the plant and material for Ag 
wilt a So hg ~~ | Lf, ~ yh Tender may be obtained at the yw of the Board, | and permission to view can be obtained the 
Sealed Tenders, endorsed ‘Contract for Sewer | Victoria Em t, London, E.C. undersigned. . 

Tenders, addressed as noted on the tiden of Tender, Offers, marked *‘ Aqueduct No. 5 Plant.’ should be 








pg yl Ad , a RY —_— must be delivered at the office of the Board not later | received by me not later than first post Tuesday, 
The Board does not bind itself to accept the lowest | than 10 a.m. on Wednesday, Ist December, 1926. December 7th, 1926. " 
or any Tender. G. A. POWELL, GEO. F. sTeeeee. , 
(Signed) JAS. H. ROTHWELL. 3938 Clerk to the Board. ngineer. 
Clerk tc the Board. Mond, Oe. = 
Town Hall, Brighton. 3840 street, Blackpool. ate 
¥ 2 Austin PETROL- DRIVEN TRENCHING MA 
(% ity of Hull. Mictegetinn Water Board. | Hives. sacn capable of digging « trench up to att 
. ie by eep. 
aoe oS eae ce ae Te BS TOR dye MANUFACIORE.| 2 Austin CRANE TYPE TRENCH FILLERS, 


The Corporation is prepared to receive TENDERS DELIVERY AND OF TWO STEAM- 
tor the SUPPLY of : STEAM or IN TERNAL COM. DRIVEN SLeOTRIO “GENERATORS | (ONE 100- ae by 30 H.P. Petrol Engine mounted on cater- 
STION ROL aving & weight of about | KILOWATT AND ONE 50 KILOWATT). = | 3 AIR COMPRESSORS, maker Broom and Wade, 
14 tons. BOARD, PIPING, &c., AT EK PTON PARK > ’ od m4 
1a neem sovamnapeton. 7 fall despetotion,,fpebgt PUMPING STATION: MIDDLESEX, migute. ae a Se Se es 
ng the distribution we endorsed Tender The Met litan Water Board invite TEND 
(or Roller,"" should be addressed to the Chairman of | tor the FACTURE, DELIVERY iS he fs See ee: MACE. Given by 
the Works Committee, and delivered at the Town | of TWO STEAM-DRIVEN ELECTRIC G | Hasworthy (ET ROL-DRIVEN WINCH. 
Clerk's Office, Bull, before Noon op Wednesday, the | (one 100-kilowatt and one 50-kilowatt), H PETROL DRIVEN CENTRIFUGAL PUMPS. 
“Re pad ayy ye — B ad &e., at Kempton Park ‘Pumping mounted on road wheels, din. suction, Sin. delivery. 
> special form of Tender tion esex 
othe, Corporation does not Sind iteelt to accept the Forms of ‘Tender, conditions of contract,  spectf Capac ee aap DERRICK CRANE. 
owest or any Tender cation and drawings may nspec without - mo - 
F. W. meses . —_ of fee at the offices “ih the rey ge &, > at gage .P. * Simplex ** PETROL LOCOMOTIVE, 
‘ity Engineer. veer’s Department, Room 1 on end after , ards PORT ‘d 2 
Cul Sth November, 1926. sos1_ | “Contmctars desirous of texderi obtain the | S28. LL ae 
—s - mg ng 4 © | 6 SETS POINTS and CROSSINGS. 
etropolitan Borough  of| sist. CE. tne Chiel Enginee a roducilon toi WOOD SLEEPERS. it long. 
Pp gz official ~a for the sum of One ieee which A | P Omate OO1LS Dia GM PUMPS. 
HAMMERSMITH. be it with the Accountant to the JA BARROWS. SHOV HUTS CABINS. 
ins ELECTRICIEY DEPARIMENT. | |, | 273: ery-avenue, B.C. 1. and will be treturned ned | TOOL BOXE CHAIN Ag Se Re 
e Boro TENDE ior e receipt bona er, together LOC 
SUPPLY of ‘TWO WATER-TUBE BOILERS, each | abovenamed documents and drawings, Such pay. | GANTRIES, TIMB ROPE BLOCKS, BARS. 
capable of supplying 45,000 Ib. of steam per hour, | ments end applications must be pane bet 
Sted _ ~ ——<_ = ‘ay Feed Pumps, Fans, | hours of 10 ‘am. and 4.30 r= ( XY _ wl 
*iping, Conveyors, Bunkers ic. and 12 noon) ues must made payable 
“Specifteations, forms of ‘Tender. and othér par- | Metropolitan Water Board and not to individuals. Sue Government Railway 
ticulars may be obtained from Mr. F. Hill, Engineer Tenders, enclosed in a_ sealed envelope, ad me A A SERVICES of DISTRICT 
and Hamaawe, Electricity Works, 85, Fulham Palace-/ to the ‘‘ Clerk of the Board, Metropolitan Water to 82, single. Candidates Should 
road, W. Board, 173, Rosebery-avenne, E.C. 1," and endorsed arf ee on a British railway and 
Sealed “renders endorsed ‘** Tender for Boilers,’’ | ** Tender for Electrical Plant, Kempton Park.’’ must 4 an A.M.LC.K. Gegres } — Starting 
must be delivered to the undersigned at the Town be delivered at the offices Of the Board not later | rate of pay £8480 to 
Hall, Hammersmith, W. 6, not later than 11 a.m. / than 10 a.m. om Monday, 6th December, 1926. age and qualifications (£E1 po my fi Os 6d.). 
on Friday, 26th November, 1926. The Board do not bind themselves to accept the | gressive and pensionable posts if Santry Strict 
The Council does not bind itself to accept the | lowest or any Tender. medical examination. _ 
lowest or any Tender. G. F. &TRINGER, Apply by letter, giving 
HUGH ROYLE, Clerk of the Board. treinis and experience, 
Town Clerk. Omticee gt the Board. udan Government 








va 








Free . 
oul OSORT saa 








1826 suas trict Engineer 


fvwu Mall, Hammeremith, W. ¢ ©, Beopar-ave v EC. 1, 8 mark enrelo net ay 
8th November, 1028. 8927 eth — | . * = = — . 


South Indian | Railway Company, 


The Directors are _prevared to receive TENDERS 
for =e SUPPLY of 
RAILWAY TICKETS. 
Ha TRON CHAINS. 
ale BEARING PLATES FOR F.B. RAILS. 


STEAM TURBINE DRIVEN GENERATING 


PLANT. 
Specifications and forms of Tender will be - ~-4 
at the ss ee Offices, 91, Petty France, 


Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked “* Tender for Railway ." OF as the 

case may be, must be left with the undersigned not 
later than Twelve Noon on Friday, the 19th Novem- 
ber, 1926, in respect of Specifications Nos. 1 and 2, 
ith N of Specifica- 


tion No. 3, iw the Srd December in respect of 
io. 4. 
The Directors do not bind themselves to accept the 


lowest or any Tender. 
pv et yp tt eee Be endo 
of 108. for each copy of Specifications W 1 and 4 


2s. 6d. for each cop No. 2 and 
£1 for each copy of eer eh pectgeation 
Copies of the drawings may be obtained at the 


of Messrs. Robert White and . ° 
sulting Engi to the © . 3, Victoria-street, 


Westminster, 5.W. 1. 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 8.W. 


9th November, 1986." 3061 





Barking Town Urban District 


UNCLL 
OFFER ror 8 ROAD ROLLER. 
The Council bave FOR DISPOSAL «a 10-Ton 
(nominal weight) STEAM ROLLER, by Ruston. 
and Co., Lid., for which OFFERS are 


The roller may be i ct lication to the 
at the Council's a Stores, East-street 

Barking. = — week-day between the hours of 9 a.m. 

and on Saturdays between the bourse of 








2 poon. 

Form of offer and full pets =a. be obtained 
on tenlcatinn be ti. R. A. Assoc. Inst. C.E., 
Engineer and Surveyor to we Gouneil. Publis Offices, 
Eaat-street, king 

Offers, which should By forwarded in the special 
envelope providea for the purpose, should reach the 
eoteeonet not later than 9 a.m. on Tuesday. the 

nat. 

The Council do not bind themselves to accept the 
highest or any offer 

By Order. 
H. HARGREAVES. 
Clerk to the Council. 

Public Offices, Barking. 

8th November, 1926. 3041 





adras and Southern Mahratta 


RAILWAY CO.. LTD. 
VACANCY Pow OFFICER IN STORES 
L RTMEN f. 


) 
WANTED. ASSISTANT CONTROLLER of STORES, 
age 24 to 28 years, unmarried. must have 
educational qualifications, combined with 











the necessary qualifications. 
By Order, 
Cc. L. MAGNIAGC, 


Brig.-Genera!. 
Secretary. 
25, Buckingham Palace-road, 
Westminster, 8.W. 1. 
9th November. 1026. 3958 





PUBLIC NOTICES (continued) 
Page 2. 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
MISCELLANEOUS, Page 2. 
AGENCIES, Page 3. 
MACHINERY, &c., WANTED, Page 3. 
AUCTIONS, Pages 3 and 94. 
FOR SALE, Pages 3. 4 and 94. 
PATENTS, Page 2. 


BUSINESSES and PREMISES 
(For Gale, ete.), Page 3. 


WORK WANTED, Page 6. 





For Advertisement Rates see 
Page 529, Col. 








INDEX TO ADVERTISEMENTS 
Page 93. 

























































































































THE ENGINEER 
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PUBLIC NOTICES 





SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 





EDUCATIONAL 





Administrative County of | Fa Gardens in 


LONDON 

A TECHNICAL ASSISTANT is ett a 
temporary employment in the Chief Ratt 
ment of the London County yy at a rate of — 
according to qualifications, up to £5 a week, exclusive | 
of temporary additions fluctuating in accordance 
with the cost of living, the present total remupera- 
tion on a basic rate of £5 a week £7 40. 
Candidates must bave passed the examination qualify- 





ing a of ay —— of 

v a profeusnce +. 
on idates with ae. Fa the Design of 

ridges an kindred structures, and to those wh 

served or attempted to serve with H.M. Forces. 
Canvassing nalifies. 

Forms Mot application can be obtained either 
personally from, er by sending a 
envelope te, the a Wnginesr, oO 


nty 
Spring-gardens, S.W.1. The latest a. for -recelving 
applications is Friday. 26th Hovey 
MONT. 
3969 Clerk of the London 3 ry 


(ity of Bradford. 
BLECTRICITY DEPARTMENT. 
ale CITY ELEC 


L a me 

PPLICATIONS are INVITED for O8T of 
pEerurt CITY ELECTRICAL ENGINEER to the 
Bradford Corporation. 

The person appointed is required to assist the City 
Electrical Engineer ont all engineering 
matters, but principally ig con jon with the 
generation and distribution of electri energy 

Applicants must ved a sound technical 
education, and have practical knowledge of the 
design and operation of electrical” senamnting and 
converting plant and transmission and distributing 
systems. 

The salary attached to the post will be frem £750 
to £1000 per annum, and candidates are requested, 
in making application, to state the pan Be 

The successful candidate will be req te devote 
his whole time to the duties of the office, and to 
reside within the city. 





Canvassing members of the Council (either directly 
or indirectly) will be a disqualification. 

Lists of duties and forms on which applications 
are to be made may po ghtainel Som Br, 
Roles, City Electrical Engineer and Manager, 45 to 53, 
Sunbridge-road, Bradfo 

Applications, endorsed ‘* uty City Electrical 
Engineer," accompanied by COPIES of not more 
than three testimonials (which will not be returned), 
to be sent in time to reach me not later than the first 
post on Tuesday, oe eoveuher, 

G, 


Town Hall, Bradford. 
6th November, 1926. 


Maaicipalit of Geor 
de rexyye, 6 st AITS SETTLE 
ANT ENG ER. 

wn ERTISEME) Ca 
The Municipal Co: 
UIRE 


1926. 
Town Clerk. 
3930 





Town, 
NTS. 


George Town, 
ENGINEER, 
ied, on a three 


technical educa- 


years ent, th ex 
Applicants must have had a good 
assis 


tion and regular trainipg as pupil an 
preferably in @ Municipal or nty E 
and must possess experience and 

including Reads. Buildings, 
i Conservancy Work, and the co 


Bria 
of 

Candidates must be cerporate members of. the 
Institution of Civil Engineers, and _ preference will 
given to those who have passed the Testamur Examina- 
tion of the Institution of Municipal and County 

neers. 

The work of this t includes the direction 
of European staff apd demands 
organising ability — energ. 

Salary, 8400 dollars for the first year, 8700 dollars 
for the gecond year, avd 9000 dollars for the third 
year of the agreement, rising th by annual 
increments of 300 dollars a year to 10,200 dollars per 
annum. 

Salary will be paid monthly in dollars, the 
currency of the Colony, the value of the dollar being 
2s. 4d. sterling. In addition, there is at present a 
temporary allowance of twenty per cent. on the salary 
for married men and ten per cent. for unmarried men. 
but these allowances are sabject to revision or 
cancellation at any time. The ay. of the appoint- 
ment at the above rate for the first year, including th 
temporary allowaace, would be £1176 for a marri 
man and £1078 for a single man. An ehiowases for 
the maintenance of a moter car when on duty will be 
granted. Free passage will be provided, with half 
pay during the voyage out. The selected 
must pass an approved medical examination. 

Applications, stating whether marri 
birthplace, and giving details 


pe" 


ons 





accompanied by copies (not originale . 
te be lodged with Messrs. PE. 
MM. Inst. O.E., 64, Victoria-street, 
ee Commissioners, not 
9 
Furtber particulars, if desired, can be obtained 
from the Agente. 3883 








SITUATIONS OPEN 


COPIES or TESTIMONIALS, NOT Onrmcrvals, UNLEss 
SPECIFICALLY REQUESTED. 





Turbine- 
driven Ships, to Take Complete Charge of a large 
vessel for a 700-mile coastal trip. 

Address, 3967, The Engineer Office. 

3967 


WANTED. a MARINE ENGINEER, Fully 
experienced in High-powered 


A 





V JANTED. a Well-educated Young ASSISTANT, 
with preferably university engineering training 
and practical experience. Must be a good organiser 


and capable of obtaining productive results. State 
age, address, and full particulars.—Address, 3934, 
The Engineer Office. 3934 4 





W a D, First-class CONSTRUCTIONAL ENGI- 

EER, not less than 30 years of age; must 

have bed thorough business and technical training 

suitable for executive position.—Address application, 

containing fullest possible information as to training 
snd present position, to 3944, The Engineer Office. 
3044 a 


W4XzED. TECHNICAL ASSISTANT for Works 
Manager's Office in important Steel Structural 
Works. Must be young yee et with previous expe- 
rience.—Address, stating ms, expe 
rience and salary expected. 3833. ‘The pre game. 


A of Consulting Engineers eng aterworks 
Construction. Applicant should have requisite expe- 
rience and not be less than 30 years of age. Know- 
ledge of Reinforced Concrete Gstruction advan- 
tageous. State salary.—Address, 3953, The Engineer 
Office. $053 a 


Cur ENGINEER WANTED.—Manufacturing 
/ Firm near Londop employing over 1000, 
QUIRE a CHIEF ENGINEER to sanarel staff of 30- 
40, and take charge of 
varied mechanical and 
30. First-class mechanical and electrical engineering 
qualifications necessary, but specialised knowledge of 
particular machinery not essential.—Address, stating 
age. qualifications, and experience, 3971, The papacs 
Office. 971 A 


Oe MECHANICAL ENGINEER REQUIRED 
/ for English-owned Railway in South _—— 
Must have knowledge of ordinary and 








SSISTANT ENGINEER REQUIRED by a Firm 
aged in 











for GINEBR, A.M. : Mech. E. 39, with Ex ive 

. offuca p> on of natempeicn Work and orks 

| at first-class pu DES S CHANGE. Home or abroad. 

- ape 5 thd m tech a: wit ae Fiueut "Frewch. — Address, P2466, The Busiacer © Ome. 
pe haa, sates, iret Case , passage ite. with full | —_ 

iculars om c/o . NGINEER, etal and Technical, Successfu 

Pia.. 24, Austin Friars, E.0. 2. 3925 a 4 inventor, years’ experience, SEEKS MAN- 

AGING DIEKCTORSHIP or other position. Can 

of Steel | invest £500 to £1000 in sound concern and bring 


Esters: .—WANTED by Large Firm 
Mak ‘orgemasters apd General Engineers, 
COMPETENT MAN to Take Control of Works Esti- 

i jcants may give in ¢trict 





©0) details of experi 2 t oecupation, 

age, and salary expected.—Address, P2467, Evy Ensi- 
neer Office. 2467 a 

Thorough 

jon of Fans 


951. The gppinee 


eh Tass 
Ei ail” Darposes, ort wits of experience, 
Dice. 





ECHANICAL ENGINEER SEEKS POSITION as 
SSISTANT to General Manager or as WORKS 
NAGER, 1" had considerable experience in 
the byilding of high-class machine tools and cranes.— 
Addregs, P2460, The Engineer Office. P2460 A 





iarge Electrical Power Compary in a 
tish Colony, having both Hydro-electric and 
Steam Stations, who should be a —— 
Electrical Engineer with considerable ex 
enge in the Handling of the Commercial Side of 
big Electrical Supply Undertakings. Ap plicants 
must be able to negotiate with Government 
Departments and, if necessary, with consumers. 
The first engagement will be for a period of three 
years. Free residence and first-class passage 
out and home will be provided. Generous 
salary will be paid to the right man.—Appli- 
cations giving fo particulars as to age, educa- 
ing and subsequent experience and 
uired, together with copies of testi- 
. which will be treated in strictest con- 
to be sent addressed to 3962. The 
Engineer Office. 3962 A 


Riis TIRED, GENERAL MANAGER for a 
B 


3 
v 
7 
os 





-—— 


V ANTED., Capable and a ay DRAUGHTSMAN, 
preferably experienced Macadam 
Plant.— Address full — ~B, P2459, The 


peer Office. P2459 A 
Wy 4atzn. Good MECHANICAL DRAUGHTSMAN, 
experienced in —. Crushing and Grinding 
Machinery ; one used to preparing complete Lay-out 
Schemes ond wih s a. — of Structural Steelwork 
ta 

















Cua for INST. C.E, BEAMING FION, ~- 


er, —To G. M. BO 
corr fee: sf nst. C.E., 1, Orchard Drive, ‘Black. 
ea -E. 38. 





profitable business.—Address, 
Office. 


P2456, The Engineer 
P2456 B 





fre in a few months. 
Accustomed to otiate and place pupertan® ese. cor- 
tracta, to handle e 
spondence, to control staf, &c. 
to or export red 
go abroad, but onenthy remain London. oo: eee 
Pads, The Engineer Office. P2443 B 


4 mercial we 








BaGNeEE (42), Extensive Finacial and Com- 


bang be of special 
Prepa: tc 





| eM eEee, 20. enetine PRODUCTION Posi- 
D ible 
{mass manafacturing cupestenen, control pilaaning. 
tools, equipment, &c. Tecnnical and shop traised, 
energetic.—Address, P2427. The Engineer Office. 
B 


P2427 
| | ghee eh a (39), Contract Finishing Abroad, Rail- 
way and dock construction, exp. 
rly. and signal material, 
| Sadress speaks Spanish ; 
Address, P2426, The Engineer Office. 








constructional, gen. é@ng. 


P2426 B 


bigh-class 


manufacture 


held responsible posts.— 





QERSSP ORDER SOURSES for Inst. Civil 


sonally conducted 
B.Sc. (Honours), Eng., a 
C.E., Civil M.R.S.L., 
F.R.S.A., &c. Excellent results at all Exams., 


ng of successes. Courses 
at me.—Apply to A a TREVOR 
Se (Hous.), A.M.LOC.E., &c.. 
RD CHAMB ERS, 08, 80 
OHN-STREET, LIVERPOOL. Tel. No. Bank, 
1118.—Loagder Office: 65, Chancery Lane, LAs 2. 
x. 8 








EARN 

4 
at good salaries. 
over 25 years’ experience as a teac 
a few more STUDENTS 
study Course, — 


yn apne _ phere is a 
steady demand for com ughtsmen 
A qualified EN BNOINEER, with 

CEPT 


ae 5 Scohenoeal examina- 
tions a special WwW hing ue free 
booklet EF, PERCY PITMAN. SLL. 25, 
Victorig-street, London, 8.W. ‘I jentabtished deen. 








| egstsa with First-class Byperionee ‘a 
DESIGN MANUF ACTURE, INSTALI 
TION and RUNNING of all kinds of POW E i 
PLANT and many years as SALES MANAGER, 
j DESIRES POSITION, home or abroad, as 
| GENERAL, WORKS or SALES MANAGER. 
Undeniable references. Good organiser. Well 
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relating to ‘* Improvements in or relating to Apparatus 
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The Spanish-American Air Conference. 


THE refusal of Spain to adhere to the Geneva Air 
Navigation Conference is now explained by the crea- 
tion of a Spanish-American Air Navigation Conven- 
tion, the principle of which was decided upon at a 
recent meeting between Spanish and South American 
delegates at Madrid. This convention is the logical 
consequence of the negotiations that have been in 
progress for some considerable time between the 
representatives of the Zeppelin and other German 
companies and the Spanish Government for the 
creation of a vast aircraft industry in the Peninsula. 
The idea is to secure for Spain, and incidentally for 
Germany, complete control over the future air services 
between Europe and Central and South America. 
The new convention aims at giving a practical 
monopoly to Spain, but although it was signed by the 
South American States, the details were left to be 
settled at future conferences, for most of the delegates 
objected to what was called the “ ultra protectionist ”’ 
policy of the Spanish Government. They were not 
inclined to grant exclusive privileges which would 
prevent them from treating with other countries. 
Nevertheless, the convention will certainly enable 
Spain to carry through its programme, and it was 
stated at the Conference that the construction of 
Zeppelin airships and Transatlantic seaplanes would 
soon bé started upon in Andalusia, while in time 
Spain would develop its aircraft industry to an extent 
that would not be surpassed in other countries. The 
State Council has approved of the contract entered 
into between the Government and the Spanish-German 
company, whereby a subsidy of half a million pesetas 
will be granted for each of the first Transatlantic 
journeys made by Zeppelins and seaplanes within 
the next three years. 


The Belgian Coal Shortage. 


THE shortage of coal in Belgium and the high prices 
demanded for such as is available are seriously affect- 
ing both industrial and domestic consumers. The 
glass works at Blanc-Misseron have had to close down 
during the last few days, and last Saturday 125 work- 
men were suspended from the Naval Shipyard at 
Boom. The Government is endeavouring to induce 
the miners to work an extra half hour daily to increase 
the output of coal, but so far the Trade Unions have 
confined themselves to considering the matter. Mean- 
while an Order in Council has been prepared, per- 
mitting the Government to requisition 5 per cent. 
of the coal produced, for the benefit of the areas which 
are at present suffering acutely from want of fuel. 
The same Order also places restrictions upon public 
lighting. The requisitions of coal will be made in 
agreement with the Federation of Colliery Companies. 
Monsieur Jaspar, the Prime Minister, in a speech 
at Liége on Friday of last week, said that in view of 
the sufferings of the children of Flanders, he could 
not believe that the miners would refuse the unani- 
mous and legal demand of the nation, that they should 
work an extra half hour a day till the present crisis 
was passed. We may add that no licence for the 
export of coal to England is granted by the Govern- 
ment, however small the consignment may be. 


A Co-partnership Scheme. 


AT an extraordinary general meeting of the Brush 
Electrical Engineering Company, held a few days ago 
in London, the adoption of a co-partnership scheme 
was considered. In moving the resolutions, Mr. E. 
Garcke, the chairman of the company, said that the 
scheme was approved in principle at the annual 
meeting held in June, and a provisional Co-partner- 
ship Council had immediately been appointed. In 
accordance with the scheme that had been prepared 
for general circulation, after providing for depreciation 
and a dividend at the rate of 10 per cent. for the year 
on the ordinary shares, it was proposed to distribute 
the surplus to the three classes of employees and to the 
shareholders in proportion to the total wages, salaries 
and dividends paid during the year. The amounts 
so distributed could at the option of the recipients 
be invested in ordinary shares of the company at par. 
The shares of £1 each had a present market value of 
26s. or 27s., so that the recipients would receive an 
additional bonus represented by the premium on the 
shares. The shares issued to the employees would 
rank in every respect with the shares now issued. The 
management of the scheme would be under the control 
of a Co-partnership Council, which would be repre- 
sentative in character, and would consist of eight 
members and a chairman. The scheme was deemed 
to come into operation as from January Ist, 1926, 
and the surplus profits in respect of the year 1925, 
amounting to £8751, would be distributed as a bonus 
im accordance with the scheme as if it had been in 
force for the year 1925. The provisional Co-partner- 
ship Council had decided that that bonus, after 
deducting the proportion belonging to the shareholders 
in accordance with the scheme, should be applied 


in payment of ordinary shares required for distribu- 
tion to the co-partners who were entitled to a share 
ot the bonus as on December 31st, 1926. Under the 
scheme, the directors were asking both the share- 
holders and the employees of the company to move 
in the direction of producing better social conditions. 
The resolutions were unanimously adopted. 


Experimental Tanks and Shipbuilding. 


THE subject chosen by Mr. Maurice E. Denny for 
his presidential address at the opening meeting of the 
Glasgow University Engineering Society on Thursday, 
November 4th, was that of the experimental tank, 
its uses and limitations, when employed as an aid to 
shipbuilding and marine engineering progress. The 
firm of Wm. Denny and Brothers, Ltd., of Dumbarton, 
has always occupied a prominent position as regards 
experimental tank work, and the subject is one on 
which Mr. Maurice Denny is well qualified to speak. 
Atter describing the work of an experimental tank 
as used in a commercial establishment, he outlined 
the general features ot two representative installa- 
tions. Mr. Denny regards the functions of the experi- 
mental tank as three-fold. Tank work, he argues, 
should accelerate knowledge, by substituting model 
experiments which are quickly and cheaply per- 
formed, for the gradual and hazardous process of 
full-sized development. Further, it enables new 
ground to be broken and the possibilities of hitherto 
untried methods to be indicated. Finally, tank work 
may be regarded in the light of an insurance policy 
against failure. It was suggested by Mr. Denny that 
the main problem which is to-day exercising the minds 
of tank workers is that of the interaction between the 
hull of a ship and the propellers. Only by selecting 
the best compromise on the part of both these factors 
can better propulsive results be obtained. 


Sir Alfred Yarrow and the British 
Association. 


Sir ALFRED YARROW has added to his previous 
generous actions by presenting a donation of £10,000 
to the funds of the British Association for the Ad- 
vancement of Science. Sir Alfred believes that the 
present needs of the Association in its work for science 
should receive precedence over provision for the dis- 
tant future, and has accordingly made it a condition 
of his gift that the whole of the sum, both as regards 
capital and interest, should be expended within a 
period of twenty years. Sir Charles Parsons, who a 
few years ago gave a donation of the same amount to 
the Association, has given expression to a similar 
desire regarding the period within which the money is 
to be expended. As a result of these two gifts the 
Association, it is hoped, will be enabled to afford 
steady assistance to scientific research in the directions 
indicated as desirable at the annual meetings. 


The Shipyard Agreement. 


THE new shipyard conciliation agreement, which 
provides means whereby labour difficulties may be 
fully discussed and settled without occasioning a 
stoppage of work, was signed at a joint conference of 
the Shipbuilding Employers’ Federation and the 
Federation of Engineering and Shipbuilding Trades, 
which was held in London on Thursday, November 
4th, when Mr. John Barr and Mr. W. Sherwood acted 
as the joint chairmen. We have already referred to 
this agreement in a leading article published in our 
issue of December 25th last, while in a Journal note 
published in February 19th we recorded the almost 
unanimous voting of the shipyard trade unions in 
favour of the agreement. It is pointed out by the 
Federation of Engineering and Shipbuilding Trades 
that there is now a complete procedure for dealing 
with disputes in any yard in which they arise, either 
by district or nationally, with a provision for mutual 
reference to arbitration. National conferences will 
meet on fixed dates to deal with the matters referred 
to them, and failing a settlement at such a conference, 
a general conference may be called, at which every 
shipyard union will have the right to attend, and which 
for the first time in the history of any large industry 
will be presided over by an independent chairman. 
This provision is one which, according to the union 
representatives, should compel the increased con- 
fidence of members in the agreement which has now 
been signed. 


Broadcasting. 


DurING the course of his recent address before the 
Wireless Section of the Institution of Electrical 
Engineers, the new Chairman, Professor C. L. 
Fortescue, referred to the fact that next year the 
British Broadcasting Company is to be replaced by a 
chartered corporation presided over by Lord Claren- 
don. Whatever view might be held with regard to 
that change, Professor Fortescue remarked, there 
were certain outstanding points on which there was 
universal agreement. In the first place, it was un- 
deniable that the British Broadcasting Company had 
rendered a great public service and had established 
traditions which could not lightly be cast aside. 








Secondly, all agreed that the new controlling body 








must have sufficient standing to conduct international 
negotiations on broadcasting matters, and in order 
that it should have that standing it was essential that 
it should have some direct relation with the Govern- 
ment. It was generally felt that the status given to 
the body should enable it to hold its own with other 
interests likely to clash with those of broadcasting. 
When two years ago there was a demand from broad- 
cast listeners for a restriction of wireless on ships, 
most of those who had grown up with the earlier 
stages of wireless looked upon the demand as ridi- 
culous. Views had, however, changed, and the fact 
that one person electing to send an unimportant 
message from a ship in the English Channel could 
seriously interfere with the pleasure of hundreds of 
other people and possibly prevent an important 
Government pronouncement from being received, 
had led to the conclusion that steps must be taken 
internationally to reduce interference between the 
commercial broadcasting services to something much 
below that experienced round some parts of the coast, 
It was purely a financial question, and the only fair 
solution to the difficulty might be that some of the 
income from the broadcasting licences should be 
devoted to the improvement of ship’s wireless in- 
stallations. 


America’s Merchant Fleet. 


Ir will be recalled that the United States Shipping 
Board recently invited tenders for the sale or charter 
of five passenger liners and four passenger and cargo 
ships which are now being operated by the United 
States Lines and other American shipowning com- 
panies. The offers, six in number, were opened on 
Monday, November 8th. It is understood that the 
International Mercantile Marine Company is prepared 
to pay 4,000,000 dollars for the liner Leviathan and 
to continue to work it under the flag of the United 
States, subject to the continuation of existing mail 
contracts. The Atlantic Transport Company, Ltd., 
also tendered a similar price for the Leviathan, and, 
in addition, it expressed its willingness, should the 
American Government desire it, to operate four of 
the other ships now run by the United States Lines. 
For the smaller merchant ships, Winchester and Co. 
is prepared to offer a price of 200,000 dollars for each 
of five vessels on the understanding that the firm is 
authorised to operate the vessels of the United States 
Lines. It is also understood that the same firm pro- 
poses to build two large express liners to be run with 
the Leviathan, at a total cost of 30,000,000 dollars, 
the suggestion being put forward that the Shipping 
Board should grant an advance of two-thirds of this 
sum under the provisions of the Merchant Marine Act. 
Among the other tenders were those of the Potter 
Company and a group associated with Mr. Kermit 
Roosevelt. The former offered a price of 1,505,000 
dollars for either the liner President Harding or 
President Roosevelt, whilst the latter was prepared to 
pay 250,000 dollars each for five of the smaller mer- 
chant ships. 


The Coal Dispute. 


THE situation in the coal dispute has developed 
considerably since our last issue. On Thursday of 
last week, November 4th, the miners’ delegate con- 
ference revoked the ill-advised policy, originated in 
South Wales, which the leaders had been endeavour- 
ing unsuccessfully to carry out in the immediately 
preceding weeks. Faced with an ever-increasing 
return of the men to the pits, the failure to secure an 
embargo on the handling of coal and the all but com- 
plete failure t» secure a financial levy from other 
unions, the South Wales policy after a month’s run 
was quietly dropped. On Friday, November 5th, 
the miners’ leaders, through the mediation of the 
Trades Union Congress, met members of the Govern- 
ment and announced that they were willing to agree 
to district settlements subject to certain safeguarding 
principles being applied nationally. After the Govern- 
ment had consulted the representatives of the owners, 
it was found possible to formulate a set of proposals 
which seemed to stand a reasonable chance of being 
accepted by both parties. These proposals, to be 
adopted in all district agreements, specified the 
minimum district wage, the ratio for the division of 
surplus profits between the owners and the workmen, 
the maintenance of the existing method of ascertain- 
ing the proceeds of the industry, and a certain mini- 
mum for the subsistence wage. The question of 
hours was not mentioned, for it was understood, at 
least by the Government and the owners, that that 
question would have to be discussed separately in 
each district. The exact phrasing and interpretation 
of the proposals were debated between the Govern- 
ment and the miners’ leaders, and it soon became 
evident that on the question of hours the Executive 
had no authority to consent to any departure in any 
district from the seven-hour day. The discussions 
were interrupted until the Executive could consult 
the delegates on the point. The delegate conference 
assembled on Wednesday, November 10th. At the 
moment of going to press it would appear that the 
executive is likely to be given full powers to settle 
the dispute, and that it is intended to advocate a 
policy involving the establishment of a national tribu- 





nal having authority to review all district settlements. 
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Entropy and Probability. 
By HERBERT BARNES, B.Sc. 
No. I. 


Tue following articles are a free treatment of an 
article by Dr. R. Plank which appeared in the 
Zeitschr. des Vereines Deutscher Ingenieure, June 19th 
and July 3rd, 1926. I am indebted to Dr. Plank for 
his permission to publish them. 

Carnot published in 1824 his “ Réflexions sur la 
Puissance motrice du Feu,” describing his cycle and 
reversible engine. Joule in 1843 obtained the first 
accurate measurement of the dynamical equivalent 
of a quantity of heat and established the First Law 
of Thermodynamics on a firm scientific basis. Assum- 
ing as an axiom the Principle of the Conservation of 
Energy, the First Law of Thermodynamics states :— 


‘** Heat is a form of Energy ; Heat and Work are 
mutually convertible, a definite amount of Heat 
being equivalent to a definite amount of Work.” 
Joule’s Equivalent “‘J”’ is the number which 

expresses the ratio of the unit of Heat to the unit of 
Work. It has the following values, according to the 
System of Units employed :— 


Heat. Work. J. 
(1) B.Th.U, (the heat required 
to raise 1 lb. of water ] deg. 
Fah.) .. .. «. «+. «++ Foot-pound 778 
(2) The (20°) calorie (heat re- 
quired to raise 1 gramme of 
water 1 deg. Cent. at a tem- 
perature of 20 deg. Cent.) Joule 4-180 
(= 10? ergs) 
(3) The kilocalorie (heat re- 
quired to raise the tempera- 
ture of 1 kilo. of water from 
14-5deg. to 15-5deg. Cent.) k.w.-hour 1/860 
Joule 4186 


(1) is the measure commonly used in this country ; 
(2) is the standard unit for scientific work, (3) is the 
mit recently (1924) legalised in Germany, and it is 
nteresting to note that Germany has at the same 
time legalised Kelvin’s thermo-dynamic scale of 
temperature, with melting point of ice 0 deg. and 
boiling point of water 100 deg. 

If Q is the quantity of heat measured in units of 
heat, and W the work measured in units of work, the 
First Law states, then 

JQ=W (1) 

According to the First Law, we ought to be able 
to write equation (1) 

JIQ2w (1a) 

We know, however, that the transformation 
W — JQ is more easily effected than the opposite 
transformation JQ-—> W. Only in special circum- 
stances does this latter transformation occur; the 
probability of its occurrence is less than that of 
W-—->JQ. The Second Law of Thermodynamics 
differs fundamentally from most natural laws, such 
as Boyle’s Law and Charles’ (or Gay-Lussac’s) Law. 
These latter express definite relations between certain 
quantities, the pressure and volume of a gas at con- 
stant temperature, the volume and temperature 
of @ gas at constant pressure, and so on. In mathe- 
matical language, they express scalar relationships, 
whilst the Second Law of Thermodynamics is of a 
vectorial character, so to speak ; it expresses @ unique 
direction. W->JQ occurs naturally; JQ—->.W 
does not occur naturally, or rather the probability of 
jts occurrence in nature is much more remote. 
Another way of looking at the matter is to consider 
that most processes of nature are reversible processes, 
and most natural laws deal with such reversible pro- 
cesses, whilst, almost as a unique exception, the 
Second Law of Thermodynamics has to do with an 
érreversible process. Clausius, in 1850, enunciated 
this Law as follows :— 

“Heat cannot of itself pass from a body at a 
lower temperature to a body at a higher tempera- 
ture”; 

or 

*‘It is impossible to convey heat from one body 
to another at a higher temperature by the agency of 
a purely self-acting machine.” 

Kelvin stated it as follows :— 

“* It is impossible, by means of inanimate material 
agency, to derive mechanical effect from any 
portion of matter by cooling it below the tempera- 
ture of the coldest of the surrounding objects ” ; 

and Clerk Maxwell said :— 

“It is impossible, by the unaided action of 
natural processes, to transform any part of the 
heat of a body into mechanical work, except by 
allowing heat to pass from that body into another 
at a lower temperature.” 

The principle which all these statements are 
intended to express represents the teaching of ex- 
perience, and it was first discovered by Carnot ; 
though Carnot was wrong in his notions of the nature 
of heat, which, as we shall see, violate the First Law 
of Thermodynamics, he nevertheless fully discovered 
the Principle of the Second Law. 

Heat may pass from a warm body to a cold body ; 
this is a natural process. It cannot of itself pass from 
a cold body to a hot body; this we may call an 


heat from one body to another is an #érreversible 
process. The dynamical laws which govern the 
movements of bodies in space all represent reversible 
processes in nature ; potential energy may be changed 
into kinetic energy, or kinetic energy may be equally 
changed into potential energy. The laws of electro- 
magnetic action also deal in general with reversible 
processes. In fact, all the dynamical and other laws, 
where friction does not enter, are expressed mathe- 
matically by equations which imply reversibility of 
the processes. We find, on the other hand, certain 
phenomena in nature which seem to be governed, 
not by exact laws like the Law of Gravitation, for 
instance, but by laws of probability, which can only 
be determined and expressed statistically. Such 
phenomena are those of radio-active decay, the 
transfer of heat, the transformation of work into heat, 
the diffusion of gases, and most chemical reactions. 
The changes proceed in a definite direction ; for ex- 
ample, the atom of uranium breaks up, heat flows 
from a warm body to a cold one, work is transformed 
into heat, diffusion of gases or chemical reactions go 
forward in a definite direction, according to the 
initial circumstances. These directions are what we 
call the natural directions. The opposite processes, 
the building up of a uranium atom, the passage of 
heat from a colder body to a warmer body, and so 
forth, are here unnatural processes. They will not 
take place of their own accord, and only take place, 
if at all, with the concurrence of some other com- 
pensatory processes, going forward in the natural 
direction. 

Note that Clausius said: ‘‘ Heat cannot of itself 
pass from a cold body to a hot body,” and we have 
just said above that the so-called unnatural processes 
which have been mentioned will not take place of their 
own accord. The question arises, What is meant by 
these phrases “‘ of itself’ or “‘ of their own accord ”’ ? 
For we know that these unnatural processes do occur. 
In a refrigerator we cause heat to be transferred from 
a cold body to a body at a higher temperature ; or, 
to take an example of a chemical reaction, we know 
that under suitable conditions of temperature carbon 
monoxide in the presence of oxygen is converted into 
carbon dioxide. The reaction occurs in the direction 
of the upper arrow in the chemical equation 


2CO + 0, @ 20, 


At temperatures of several thousands of degrees, 
however, the reverse process takes place, as shown by 
the lower arrow, and CO, breaks up into CO and O,. 
In this case and in similar cases it is by the applica- 
tion of the Second Law of Thermodynamics that the 
chemist is able to determine in which direction the 
reaction will take place. Even the uranium atom 
must have been formed at some epoch unless it was 
created as a uranium atom in the beginning of the 
world, which seems very unlikely. It is possible, 
though we have no knowledge of this matter, that 
the same underlying principle, the principle of the 
Second Law of Thermodynamics, may be involved 
in the phenomena of radio-active decay. This under- 
lying principle has been enunciated by Clausius. 
The Second Law of Thermodynamics is not an exact 
law, such as the Law of Gravitation or the Laws of 
Motion seem to be. Boltzmann has said that we 
must consider the Second Law of Thermodynamics 
as expressing neither a self-evident truth nor yet a 
proved fact of experience, but rather a principle of 
probability. Heat is motion of the molecules, and 
it will be remembered that Maxwell told us that if 
we had the power to deal with the individual molecules 
of a substance, to get hold of them and sort them out, 
then the limitations which nature seems to impose on 
us with regard to the transformation of heat and work 
would disappear. The Second Law represents a 
certain tendency of nature, an inherent probability 
that changes will take place in a certain direction 
rather than in the opposite direction. The proba- 
bility has reference to the mutual actions of molecules, 
and if we were dealing with very small quantities of 
matter containing only a moderate number of mole- 
cules, then this probability would show itself in the 
manner we usually associate with probabilities or 
chances; we should observe the action taking place 
more frequently in one direction than the other. In 
all our work, however, we are dealing with matter in 
the bulk, and such is the stability which numbers 
impart to statistics that we then observe the aggregate 
of these changes to be invariably in the direction of 
the greater probability, with a uniformity which has 
all the appearance of springing from a definite physical 
law. 

We have seen that the transfer of heat from lower 
to higher temperature or the transformation of heat 
into work, though unnatural processes in the sense 
stated, may yet be brought about with the help of 
accompanying actions proceeding in the natural 
direction. We want, then, to find out what is the 
nature and what is the least intensity of these accom- 
panying actions which will bring about these desired 
results. To answer this question, we must first ask 
ourselves the question, What is the signification of 
this natural tendency of which we have spoken, of 
this greater probability that actions shall proceed 
in a certain direction rather than in the reverse direc- 
tion, of these so-called irreversible processes ? The 
results of actions which are irreversible are cumula- 
tive; therefore, certain irrevocable conseqyences 


tinually in progress. Such a state of affairs implies 
a continued evolution of the world in a certain direc- 
tion. Towards what is this evolution? If we are 
to be able to state the fact of this evolution scien- 
tifically, there must be some thing of which we may 
say “it continually increases’ or “it continually 
diminishes’; we must have something to which 
we can refer numerically or quantitatively. In the 
classical mechanics, both the conservation of mass 
and the conservation of energy are postulated ; 
therefore, it is neither mass nor energy. 

How do we proceed if we wish to obtain work from 
heat:? We must provide ourselves with a source 
of heat at a temperature T and a condenser or reservoir 
of heat at a lower temperature T,. In addition, we 
must have a working substance which may be, for 
example, a gas. In Carnot’s ideal reversible engine 
we have a cycle of four operations. First, we may 
suppose the working fluid already at the temperature 
T and to receive heat from the source, the flow of heat 
being maintained by having the source at a slightly 
higher temperature than the fluid, the difference of 
temperature being insignificant compared with the 
range of temperature of the engine ; we say the engine 
receives heat at the temperature T. By infinitesimal 
reductions of the pressure the fluid is allowed to 
expand, always at this same temperature T, and so 
the fluid does mechanical work against this pressure. 
Secondly, we suppose the fluid cut off from the source 
of heat and from all possible sources or reservoirs of 
heat, so that it can neither gain nor lose heat; at 
the same time, it is still allowed to expand and 
do work by successive infinitesimal reductions of the 
pressure. -This work is performed at the expense of 
the intrinsic heat of the fluid, which consequently 
drops in temperature. This kind of expansion is 
called adiabatic, and it is allowed to proceed until 
the temperature of the fluid has dropped to T,, the 
temperature of the condenser. The fluid is then put 
in communication with the condenser, so that it may 
impart heat to this latter, and at the same time it is 
compressed by successive small augmentations of 
pressure up to a certain point—which is determined 
by the condition which we wish to fulfil in the fourth 
stage. In this third operation work is done on the 
fluid and heat is given up by the fluid to the con- 
denser, which for this purpose is assumed at an 
insignificantly lower temperature than the fluid. 
This compression, as also the first expansion, is 
called tsothermal—at constant temperature. Fourthly, 
the fluid is again cut off from all sources or reservoirs 
of heat and compressed adiabatically to that point 
when it shall have reached again its initial state of 
volume, temperature and pressure. In this stage work 
is done on the fluid and its intrinsic heat is increased, 
which is shown by the rise in its temperature. The 
same cycle of operations may then be renewed and 
repeated indefinitely. In each cycle a certain quan- 
tity of heat Q is taken from the source, and a certain 
smaller quantity—-though Carnot thought it was the 
same—Q, is imparted to the condenser. In each 
cycle also a certain quantity of work is performed 
by the engine in the course of the expansion of the 
fluid, and a certain lesser quantity of work is done on 
the engine in the course of the compression of the 
fluid, and the difference between these two quantities 
is the net work done by the engine in each cycle. 
If this is called W and we reckon both heat and work 
in the same kind of units, which we may do, then 


Q-2,=W (2) 
The efficiency of the engine is » = W/Q, or 
- Q, T — T, 
» = bs 8 (3) 


Q T 

We may perhaps be excused from proving the last 
part of equation (3), since it is the relation which we 
now use for our most modern definition of tempera- 
ture. It is the basis of Lord Kelvin’s thermodynamic 
scale of temperature. In any case, natural laws 
cannot be proved ; experience simply teaches us that 
things are so and so, or that they happen in such and 
such @ manner, and the substance of this particular 
natural truth first appeared to the mind of Carnot, 
though he could not express it in this exact way, for 
we ought to add that T and T, in the equation must 
be reckoned from the absolute zero of temperature, 
an idea with which Carnot was probably not familiar. 
At any rate, Carnot discovered the essence of the 
truth, for he found that the maximum thermal 
efficiency of any heat engine was a function of T — T,. 
the difference between the extreme working tempera- 
tures. Note that Carnot’s cycle is reversible. Re- 
ferring to the P-V diagram—Fig. l—in the case 
considered the successive operations are represented 
by the lines AB, BC, CD, DA. By reversing the 
order of the operations, and by expending an amount 
of mechanical energy equivalent to that which was 
received in the previous case, we may convey heat 
from the cold body at temperature T, to the hot source 
at temperature T; not only that, but more heat is 
delivered at the higher temperature than is abstracted 
from the body at the lower temperature. In this 
reverse case, we have to assume that the cold source 
of heat is maintained at a temperature the smallest 
possible amount higher than T,, so that the heat may 
flow from the source to the fluid, and also that the 
temperature of the hot receiver is the slightest 
amount lower than T, so that the heat shall be induced 








unnatural process. In other words, the transfer of 


must in the long run ensue from such actions con- 





to flow from the fluid into this receiver. We have, 
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then, using the same mathematical conventions as 
before, the identical equation (2), only with all the 
signs changed to represent this reverse transformation 
of work into heat by means of Carnot’s theoretical 
engine. 
between the same limits of temperature T and T, 


could have a higher efficiency than such a reversible | 
engine, and this statement is a true statement of | 


the Second Law of Thermodynamics. 
Equation (3) may be written 
dW 4Q—d4Q, T- 
owe Oe Bian 
where d W is any small element of work, and dQ, 


r. (3A) 


dQ. small elements of heat. From equation (3a) we 
obtain immediately the relation 
dQ dQ, 
tT 7 fT. MP sre Ngee ne 


from which we see that in any reversible operation, 
where the final condition of all the substances is the 
same as the initial condition, the quantity 


dQ 
T 
taken from one part of the system is equal to that 
given to another part of the system ; in all such cases, 
d¢ for the whole system is nothing. In any other 


do= (5) 


(a) Pressure -Volume Diagram 
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FIG. 1—-PRESSURE - VOLUME 


conceivable case—in any engine, for instance, whose 
efficiency falls short of the theoretically possible 
maximum, it is easy to see from the equations that 
dq for the whole system must be positive; it can 
never be negative. This is the criterion which we 
sought. If we wish to bring about some process which 
is not natural, such as the transformation of heat into 
work or the transfer of heat from a cold body to a hot 
body, we must arrange matters so that do for the 
whole system is positive. This gives us the minimum 
amount of accompanying action in the natural 
direction necessary for the carrying out of any of 
these unnatural processes. The quantity 


? | J < 


r 
i ald 


Clausius has called the measure of the Entropy 
(= transformation value), and according to the Second 
Law of Thermodynamics, the entropy in any isolated 
system is something which must always grow or at 
least remain constant ; it can never diminish. For 
equation (2) is always true (even in the limit when 
W = O, we can still use this equation), and in the 
case of any reversible operation Q and Q, are in 
such ratio that there is no change of entropy in the 
whole system. In the case of any irreversible opera- 
tion which we like to imagine, we shall find that 9 
will] always increase. For example, if a heat engine 
has less than its theoretically highest efficiency, this 
means that for the same amount of work W there is 
a greater expenditure of heat, and instead of using an 
amount of heat Q we use a greater amount Q + A Q. 
We then have instead of equation (2) 


(Q+ 4Q-—-(Q,+aQ=W 


and for the change of entropy— 


Ae —-@t4e@, &+4Q 
’ T a 
Ae= —-8429,%, 49 
f T _ = 
and since the first and third terms balance, this gives 
a9 =~ se + 49 , which is > O. 


° 

In a similar way, taking the example of the refri- 
gerator, any falling off in the efficiency means a 
smaller amount of heat abstracted from the cold 
body for the same amount of work, and if we make 
the calculation we shall find again that the entropy 
increases. That it increases in the case of any ordinary 
transfer of heat from a warm body to a colder one is 
immediately obvious, and so we get, as a mathematical 
expression of the Second Law of Thermodynamics, 


4ae2o0 (7) 


Ciausius stated that the entropy of the universe 


Carnot stated that no heat engine working | 





| tends to become a maximum. We may combine 
| both the First and Second Laws of Thermodynamics 


into one general statement, as follows :— 
“All natural physical actions proceed in such 

a manner that the total energy of the whole system 

affected remains constant, and the total entropy 

increases.”’ 
4e> 0 (7A) 

The Second Law is expressed mathematically, 
not by an equation, but by an inequality, and in this 
we see its vectorial character and its difference from 
other laws of nature. It reflects the one-sided evolu- 
tion of the world. 

Carnot looked upon temperature as heat level, and 
he considered that in an engine heat performed work 
by being “ let down ” from a higher to a lower level 
in the same way as water drives a mill. It must be 
admitted that this is a very seductive hypothesis. 
Many other analogies immediately present themselves 
to our view: a quantity of electricity performs work 
in virtue of its potential, an expansible fluid does work 
in virtue of its pressure, and Carnot’s was the uni- 
versally accepted view of heat until the results of 
Joule’s careful experiments demonstrated it to be 
untenable. Nothing less than the most irrefutable 
proofs sufficed to convince Kelvin, among others, of 
the falsity of Carnot’s conception. Yet, though he 
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AND TEMPERATURE -ENTROPY DIAGRAMS 


had been wrong in this hypothesis of the nature of 
heat, Carnot had grasped the main principle of the 
Second Law of Thermodynamics almost in its entirety, 
for he had shown the ratio of the work W to the heat 
H in a fully efficient engine to be 


we 
a: 


where T and T, were the extreme limits of the work- 
ing temperatures, and C was a coefficient which 
depended in some way on the maximum temperature, 
being high for low temperatures and low for high 
temperatures. In the early days tables were pre- 
pared by Regnault and others giving the values of C 
(known as Carnot’s function) for different values of 
T, for the use of engineers. It was only necessary for 
Joule to point out, in 1848, that the proper value of 
Carnot’s function is the reciprocal of the absolute 
temperature T, and Carnot’s equation became the 
equation of the Second Law of Thermodynamics. 

We can restore Carnot’s picturesque analogy 
between the heat engine and the water mill if we 
consider that it is the entropy and not the heat 
which represents the water, and if we want a physical 
picture of entropy this is perhaps the best we shall 
ever obtain. But we cannot press this or any other 
analogy with entropy very far. For whereas in the 
water mill the quantity of water which leaves the 
mill is the same as the quantity which enters, how- 
ever inefficient the mill may be, it is only in the case 
of the theoretically perfect heat engine that we can 
say the quantity of entropy which leaves the engine 
is the same as the quantity taken in by it. The 
analogy holds, however, if we consider a water mill 
of 100 per cent. efficiency and a heat engine with the 
maximum theoretically possible efficiency. Then we 
can say 


C (T — T,) 


W=M(H H,), 
W = 9(T — T,), 


where W is the work in both cases, M the quantity of 
water used, and H — H, the fall in the water mill, 
¢ the quantity of entropy used, and T — T, the fall 
of temperature in the heat engine. Fig. 1 is the P-V 
diagram of the Carnot cycle of operations already 
described. AB and CD are the two isotherms, 
B Cand D A the two adiabatics, and the area A B C D 
represents the work done by the engine. On the right 
is the temperature-entropy diagram for the same 
cycle of operations. The area ABEF represents 
the whole of the heat taken in by the engine, the 
area DCEF represents the heat rejected to the 
condenser, and the area ABCD is the work done 
by the engine and is equal to the area A BC D in the 
P-V or ordinary indicator diagram. The length of 
the line A B or C D represents the entropy used. AB 
is the entropy taken in, C D is the entropy given up ; 


Water mill 
Heat engine 





these two balance, and there is neither gain nor loss 
of entropy in the whole cycle. 


dW=PdV oW= / Pav (8) 


dQ=Td9, or Q= [Tae (9) 
There is an exact correspondence between equation 
(8), mechanical energy, and equation (9), thermal 
energy. 

The state of a body is a function of two independent 
variables. P and V (i.e., the reciprocal of the density) 
define perfectly the physical state of a gas. If Q is 
the intrinsic heat and T the temperature, these two 
variables do not similarly define the state of the gas ; 
¢ and T do, however, define perfectly the state of the 
gas. If we wish to define the state of a body in terms 
of heat alone, that is, we wish to define its thermal 
condition without any reference to purely mechanical 
measurements, then we are obliged to introduce this 
measure 9, the entropy. In the P-V diagram (a), 
any one of the points A, B, C, or D fully defines the 
state of the working fluid at the particular stage of 
the operations which it represents ; from the P anc V 
the T and the entropy 9 may be determined. In the 
T/o diagram (5) also any point fully defines the state 
of the fluid, from the T and the 9 the P and V may 
be determined. Areas in both cases represent energy ; 
in the P/V diagram the area A BC D represents the 
mechanical work performed by the fluid, in the T/¢ 
diagram the area A BCD represents the heat con- 
verted into mechanical energy or otherwise dissipated. 
It is to be noted that equation (9) 

dQ=T.dg 

does not enable us to determine Q from the initial 
and final states (T’ o’, T” 9”) alone, the value of Q 
depends also on the manner in which the transforma- 
tion from the initial to the final state has been 
effected. This is what is meant when, in mathematical 
works on the subject, it is stated that dQ is not a 
perfect differential. The same is, of course, true of 
d W in equation (8); it is not a perfect differential. 
On the other hand, d Q/T = d ¢ is a perfect differential, 
{ d Q/T = @ being absolutely determined when the 
initial and final states of the substance are known. 
1/T, the reciprocal of the absolute temperature, serves 
here as an integrating factor. 

It has pleased Ostwald to invent two new terms, 
and to imagine that every manifestation of energy 
may be represented as the product of an “ intensity- 
factor’ and an “ extensity-factor.”” The intensity- 
factor represents always head, level, or potential. 
Thus electrical energy is (Voltage) <x (Current), the 
energy of expansion of a gas is measured by the 
product of the pressure and the change of volume. 
The conception of entropy permits of the representa- 
tion of heat energy in an analogous manner. Tho 
intensity-factor is temperature and the extensity- 
factor entropy, as shown by equation (9). Energy 
in such cases is represented by the area of a curve 
whose ordinates are these two factors. The energy is 
given by 


E= / ydz, 
where y is the intensity-factor and x the extensity 
factor. Note, however, that in place of equa‘ion (8) 
for the expansion of a gas 


w= / Pav 


we may write 


y=PV R T, 
where R is the gas constant, and then d « becomes 
dz- ved V d log V 
and 7 
x = log V. 


The equation then becomes 


W = /(PV).dlogV 
or W = / RT. dlog V. 


Here the intensity-factor is proportional to the abso- 
lute temperature and the extensity-factor is the 
natural logarithm of the volume. Areas on a T/log V 
diagram plotted to a suitable scale represent work 
done the same as do areas on the P/V diagram. 
The only advantage of the latter diagram is its greater 
simplicity. We might in a similar manner obtain 
other expressions for equation (9) and in place of the 
T/¢ diagram we should have another kind of diagram, 
less simple perhaps, but otherwise equally as good, 
in which areas would still represent heat energy, 
though our two ordinates would no longer be the 
same. It will be seen, therefore, that the choice 
of these two factors, of which the product, according 
to Ostwald, always represents energy, is to a very 
large extent arbitrary, a matter of convenience, and 
the fact that the entropy 9 very conveniently fills 
the réle of extensity-factor does not help us very 
much to form a conception of its physical meaning. 
Since the entropy of the world continually grows 
with the passage of time, some writers have en 
deavoured to compare entropy with time. But their 
analogies are too slender and it can hardly be said that 
their fanciful conceptions tend to clarify our ideas 
about entropy. In fact the classical mechanics afford 
no clear analogy. We cannot reach the Second Law 
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of Thermodynamics by deduction from other more 
firmly established principles. We must take it 
@ priori and the burden of proving it rests on experi- 
ment and observation. So long as no known fact 
contravened it, it was reasonable to accept it as a law 
of nature like other laws, but now that known facts 
speak otherwise we are obliged to modify this view 
and the Second Law loses its position as the expression 
of a fundamental causal principle of nature. Our 
ordinary methods of observation dealing with matter 
in large quantities certainly show results uniformly 
in accordance with the law as it has been conceived 
according to the classical mechanics, but many 
phenomena, and notably those associated with the 
* Brownian ’’ movements of small particles observed 
with the aid of the ultra-microscope, lead us inevitably 
to a different conclusion. Thus during the last twenty 
years it has come to be recognised that the law is a 
statistical law merely; it is true in the aggregate 
when the aggregate is taken sufficiently large, as all 
statistics tend to steadiness as the number of cases 
increases. The true character of this law becomes 
revealed when we apply the statistical methods of 
analysis ; then we may perceive both its scope and 
its limitations, entropy takes on a real meaning, 
and a new region of science of surpassing interest 
unfolds itself before us. 








Models and Analogies for Demon- 
strating Electrical Principles. 
No. XIV.* 


AN investigation of wireless antennae by means of 
models has been made by Professor J. Tykocinski- 
Tykociner, who describes a considerable amount of 
experimental work of this nature in Bulletin No. 147, 
issued by the University of Illinois. For the most 
part, the models dealt with are not primarily in- 
tended for teaching purposes, but mechanical analogies 
are used as an introduction to the study of electrical 
phenomena. A so-called wavemeter bridge has been 
employed, for instance, to demonstrate and investi- 
gate mechanical vibrations of wires which closely 
resemble electromagnetic oscillations, and which 
enable one to visualise the relations existing between 
certain physical quantities involved in the process 
of sustaining and propagating vibrations. 

The bulletin deals, among other things, with the 
principle of the transmitter for the production of 
frequencies of from 50 to 100 millions per second. 
It is very well known that in order to make a three- 
electrode valve oscillate, it is necessary to choose the 
conditions of the circuits, so that at any moment the 
alternating-current potentials of the plate and grid 
with respect to the filament will be in opposite phase. 
This condition enables the initial impulse in the 

‘oscillating circuit to be amplified and supported by 
consecutive impulses. In ordinary long-wave oscillat- 
ing arrangements this is done conveniently by proper 
connection of the so-called feed-back circuits coupled 
with the oscillating circuit for the purpose of diverting 
a fraction of the oscillating energy to the grid circuit. 
In applying the same scheme to the production of 
ultra-radio frequencies, however, peculiar proper- 
ties of circuits become prominent, and must be 
taken into account. Consider a closed circuit— 
in the upper part of Fig. 124—with its capacity 





1 manite 
en" 4 a a L a c 
hi , . ~~ 
Or YG 
Tee Enqnce® rt wan Sc. 


FIG. 124—CURRENT DISTRIBUTION 
CIRCUIT 


IN HIGH FREQUENCY 


and inductance partly lumped in condenser c and 
coils L, and L,, and partly distributed along 
the leads CL. If the frequency is so low that the 
geometrical length of the circuit is small compared 
with the wave-length produced, the current will be 
the same in every section of the circuit. The usual 
radio frequency circuits have a length | about 50 to 
500 times smaller than their wave-length \. The 
current distribution along the circuit is therefore 
uniform and an ammeter a” inserted at any point of 
such @ quasi-stationary oscillating circuit will show 
the same current everywhere. But when with in- 
creasing frequency the ratio 1/A becomes larger, the 
uniformity of the current distribution gradually 
disappears, and, for a frequency sufficiently high, 
distinct standing waves may build up along the 
circuit. These waves are illustrated graphically in 
the lower part of Fig. 124 by a dotted curved 
line drawn along an identical circuit, but opened 
in © and extended for the purpose of clearer 


representation. The current I, measured along 
such a circuit from point 1 to point 9, shows 
different values varying from zero at the nodes 
to maximum values at the antinodes. To avoid 
complications in the transmitter caused by the use of 
a combination of circuits in which the current, owing 
to the very high frequency, cannot be made quasi- 
stationary, the usual feed-back circuits were dis- 
carded altogether. Fig. 125 shows diagrammatically 
the principle of the arrangement of the transmitter. 
An oscillating loop is divided symmetrically into two 
parts. One part, which is used for coupling with a 
Hertzian oscillator h', with an antenna, or with any 
other circuit to be investigated, is visible outside the 
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OF SHORT WAVE TRANSMITTER 


FIG. 125—DIAGRAM 


transmitter, and the other part is concealed behind 
a bakelite board. The two parts of the loop are 
joined with each other by means of two condensers. 
One of the condensers C, is variable, and consists 
of two semi-circular plates, 7-5 cm. in diameter, 
separated by 1} mm. air space. The other condenser 
C. is formed by the plate and the grid of the valve 
V. Choking coils a, 6 and d are inserted in the 
leads connecting the plate circuit and the filament 
circuit with their batteries for the purpose of suppress- 
ing the propagation of oscillations from the loop along 
these leads. A comparatively large condenser C, 
is inserted in the middle position of the loop to prevent 
a direct connection of the plate with the filament. 
The thermo-ammeter A; indicates the maximum 
effective current in the loop. The zero potential 
leads z, 2, connecting two symmetrical nodal points 
MN, on the loop contain the grid leak r of about 
10,000 ohms resistance on the grid side, and the 
choking coil @ on the plate side. Standard 1l-watt 
and 5-watt valves can be used for obtaining ultra 
radio-frequency oscillations, but not all of them work 
equally well. Valves that are too soft do not oscillate 
at all or are very inefficient. By means of an insu- 
lated exploring wire the nodal points n, and n, can 
easily be found, and the points where the zero potential 
leads z, and z, must be attached are thus determined. 
The amplitude of oscillation is rapidly decreased by 
shifting these leads in the direction toward the 
condenser C, and C,. Proper selection of the points 
for connecting the leads z, and z, and proper adjust- 
ment of the condenser C, are therefore essential for 
the efficient production of oscillations. The dis- 
tribution of potential along the loop is indicated 
in Fig. 125 by the fine lines drawn perpendicularly to 





FIG. 126—TRANSMITTER AND HERTZIAN OSCILLATOR 


the heavy line representing the wire of the loop. The 
length of the lines represents the relative potential 
difference with respect to the nodal points. Full lines 
drawn to the right of the vertical parts of the oscillator 
represent positive values, dotted lines drawn to the 
left negative values of the potential at the same 
moment. It is evident from this diagram that the 
potential at the plate and grid are opposite in phase 
by nearly 180 deg. Under these operating conditions 
frequencies of from 50 to 100 millions per second are 
easily obtained, corresponding to a wave length of 
6m. to 3 m. For longer wave lengths the loop is 
replaced by rectangular coils. 

The complete transmitter is shown in Fig. 126, in 
which the coupling loop is visible at the left. It can be 
set in any angular position with respect to an antenna 
or to any secondary circuit to be excited. To the 
right of the loop, controlling instruments are mounted 
on @ bakelite board. The terminals of a thermo- 
ammeter are supplied with two brass tubes, into 
which a set of rods, tubes and spheres of different 
dimensions are made to fit, forming Hertzian 
oscillators. By means of a knob at the back 
of the transmitter the Hertzian oscillators can 
be rotated from the horizontal into the vértical 
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position. The fundamental period of the Hertzian 





oscillators is adjustable by shifting the tubes tele- 
scopically. 

The following experiments can be easily performed 
to demonstrate the behaviour of the short-wave 
transmitter. The most striking phenomenon is the 
distribution of potential, which is by no means quasi- 
stationary. A metal rod a few inches in length and 
supplied with an insulated handle can be used to 
explore the circuit. The rod concentrates on its 
surface lines of electric force from the surrounding 
field, and, like a condenser, is charged whenever 
approached to or brought in contact with any part 
of the transmitter loop. When a point of zero potential 
is touched, the exploring rod takes up no charge, 
and no influence whatever can be noticed in the 
operation of the transmitter. If, however, other 
points of the loop are touched with the rod, four effects 
are produced :—A certain quantity of energy is trans- 
lated from the circuit and concentrated around the 
rod and the effective capacity, and with it the natural 
period of the circuit, is increased. A redistribution of 
the current and of the potential along the circuit takes 
place. The potential at the grid is also affected, and 
consequently the amplitude of the oscillations must 
change. All these effects cause, therefore, a variation 
of the current indicated by the thermo-ammeter 
inserted in the circuit. When the exploring rod is 
shifted along the loop, if for certain regions maximum 
variation of current is noticed, it may be concluded 
that the rod is touching a point of highest potential 
(current node); whilst if, on the other hand, in 
another region of the loop the current variations are 
seen to decrease rapidly, it denotes that the rod is 
approaching the point of lowest potential (current 
antinode). By observing the rate at which the current 
varies while the rod is continuously moved along the 
loop, a relative measure of current and potential 
distribution from point to point is obtained. 

The shifting of the neutral leads z, z, along the loop 
produces similar effects. Instead of noting variation 
of the oscillating current the observer can determine 
from the indications of the plate current ammeter and 
of the plate voltmeter whether the points touched 
by the exploring rod or by the neutral leads are in 
the region of anode. The efficiency of the transmitter 
is maximum when the neutral leads are connected to 
the loop exactly at the nodal points of potential. 
The variation of the capacity of the condenser C, 
gives a means of changing the frequency of the oscillat- 
ing circuit. But this variation of capacity also changes 
the distribution of current and potential, so that 
variations of amplitude follow for exactly the same 
reasons as already mentioned. If the effective capa- 
city of the condenser C, is much smaller or much 
larger than the capacity of the oscillating valves, 
the oscillations cannot be sustained in either case. 
A remarkable effect of the filament heating current 
has been observed. The ammeter indications in the 
oscillating circuit increase rapidly with the increase 
of filament temperature, but at a certain critical 
filament current they suddenly fall off, followed by a 
drop in the plate current and a rise of plate voltage. 
By using the exploring rod, it can be shown that a 
sudden radical redistribution of current along the 
transmitter loop is brought about, with the number 
of nodes increased whenever the filament heating 
current exceeds a certain value. This effect is espe- 
cially marked in the case when the lead z, and the 
grid resistance r are removed. The frequency of the 
oscillations produced by the method described is 
constant and depends only on the effective capacity 
and the inductance of the loop and the apparatus con- 
nected with it. Because of this constancy, and of the 
possibility of measuring the emitted wave length with 
considerable accuracy, this method of producing 
oscillations of constant amplitude and frequency 
can be utilised for a great many investigations in 
physics and electrical engineering. 

The principles of wave measurement are exactly the 
same as used in ordinary radio telegraphy and Hertzian 
wave investigations, but the methods have to be 
changed somewhat in view of the special applica- 
tions. In radio telegraphy practice a variable con- 
denser of known capacity and a coil of known induct- 
ance combined with a hot wire ammeter or thermo- 
galvanometer constitute all the apparatus necessary for 
the determination of frequency. The capacity of the 
coil is in most cases negligible, as compared with the 
capacity of the condenser; its resistance is also 
negligible, and the circuit is quasi-stationary, so that 
Thomson’s formule can be applied without correc- 
tion. In dealing with circuits having a natural 
frequency that is very high, about 60 millions per 
second, the current, as already indicated, is not the 
same in all sections. The distribution of current 
along the circuit is usually not known, and only for 
ideal cases can the natural frequency be obtained 
by calculation. Nevertheless, it is possible to calibrate 
such circuits by means of stationary waves formed 
along two parallel wires. Such a system of wires, 
originally introduced by Lecher, has its capacity and 
inductance uniformly distributed along the wires, 
its current distribution is sinusoidal, and the system 
permits of an absolute measurement of the wave 
length. 

The bridge shown in Fig. 127 consists of two parallel 
wires, 10 mils (0-025 cm.) in diameter, forming a 
loop, closed on one side with the thermo-couple of 
a thermo-galvanometer, and on the other side with a 








plate set normal to the plane of the loop. When high- 
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frequency electromotive forces are induced by the 
transmitter at one end of the narrow loop, a succession 
of waves is caused to travel along the wire of the 
loop. These waves reverse their direction for every 
alternation of the electromotive force, and each wave 
on its way back to the origin interferes with those 
going towards the plate. If the distance between the 
origin and the plate is exactly equal to half a wave 
length or to a multiple thereof, the interference of 
two waves travelling in opposite directions results 
in a standing wave with current nodes in the middle of 
the system and with potential nodes at the origin 
and also at the end plate. By moving the plate along 
the wires and observing the deflection of a galvano- 
meter, the precise position of nodal points can easily 





FIG. 127—-WAVEMETER BRIDGE FOR ABSOLUTE 
MEASUREMENT 


be determined. The distance between the origin 
and the first node, or between two consecutive nodes, 
gives the half wave-length in air of a wave radiated 
from the transmitting loop. 

A calibrating wave meter bridge consists of a wooden 
frame with two guides running along its entire length 
and with a pulley mounted at each end. A platform 
is moved along the guides by a cord running over the 
pulleys. By means of a screw the platform can be 
attached to the cord or made loose enough to be 
shifted directly by hand. The platform carries a 
horizontal plate with a sliding carriage forming the 
base of a bakelite support for a vertical screen made 
of sheet brass. By means of a micrometer screw, the 
position of the carriage, together with the supported 
screen plate, can be accurately adjusted. The plate 
has a horizontal row of fine holes to carry two fine 
copper wires and to keep them parallel at definite 
distances from each other. These parallel wires 
connected at one end by the thermo-galvanometer, 
after passing at the other end the holes in the screen, 
are kept under tension by a weight attached to two 
cords passing over rollers and joined with the wires. 
By moving the plate along the bridge, the parallel 
wires of the system become conductively connected 
with each other at definite distances from their origin. 
The magnitude of this distance is measured with a 
meter scale fastened to the bridge, and with a milli- 
meter vernier fixed to the carriage. At the origin of 
the parallel wire system a clamp attached to a sup- 
porting rod carries the short wave transmitter with 
its coupling loop directed towards the wires. The 
indicating instrument consists of a Weston thermo- 
galvanometer in which a group of thermo-couples is 
connected with a pointer galvanometer. This instru- 
ment is mounted in a wooden holder adjustable in a 
sliding vertical frame, so that the height of the instru- 
ment and of the two parallel wires above the trans- 
mitting loop can be adjusted, and the coupling with 
the transmitter thus varied. In order to increase the 
total length of the parallel wire system, the support 
for the indicating instrument can be removed from the 
frame of the bridge and attached to a table at any 
distance without disconnecting the wires. This is 
done when measuring wave lengths greater than the 
double length of the bridge (2.5 m.). As an indication 
of the accuracy of wave length measurements by this 
apparatus, it may be stated that, for a frequency of 
60 million cycles per second—A = 5 m.—-when the 
plate is shifted 2.5 cm. from the point of resonance, 
corresponding to a discrepancy of | per cent. in wave 
length, the deflection of the thermo-galvanometer is 
reduced 57 per cent. of its resonance value. A discrep- 
ancy of one-tenth of 1 per cent. in wave length is still 
noticeable. The distribution of the potential and 
current along the parallel wire system can be studied 
by the same method as used for the transmitter loop. 
The system is, however, so sensitive to the slightest 
displacement of the wires in relation to each other 
that the method of touching the wires with an explor- 
ing handle cannot be used. Instead, aluminium 
riders with holes in the centre are shifted symmetrically 
along the wires. With the aluminium disc—l cm. 
radius—placed at a distance from the origin corre- 
sponding to one-fourth wave length, the deflection of 
the instrument is reduced 75 per cent., with the disc 
at a distance of one-eighth wave length 44 per cent., 
and with the disc at a distance of one-sixteenth wave 
length 18 per cent. 

In view of the increasing importance of electro- 
magnetic waves along wires in connection with carrier 
wave telephony, short-wave radio communication 
and electric power transmission, more attention will 
have to be given in the future to the demonstrating of 
the properties of these waves and of the laws of their 
propagation. As an introduction to the study of elec- 
trical phenomena, mechanical! analogies have proved 








helpful. The wavemeter bridge has therefore been 
adapted to demonstrate and to investigate mechanical 
vibrations of wires which are in close analogy with 
electromagnetic oscillations. The wavemeter bridge— 
as shown in Fig. 128—is supplied for this purpose witha 
mechanical vibrator in place of the electric oscillator. 
This vibrator consists of a polarised electro-magnet, 
mounted on an adjustable support. The armature has 
an extension in form of a rod designed for mechanical 
coupling with the wires to be set in vibration. In 
order to regulate the amplitude of motion the arma- 
ture is damped by means of rubber strips or a spring 
applied through a lever. A pair of leads connects the 
electro-magnet with a 110-volt alternating-current 
source of constant frequency, the actual frequency 
being 60 cycles per second. The armature, excited 
by the alternating current, is set into vibration, and 
on account of its angular (rocking) motion imparts 
to the stretched wire impulses which, after proper 
adjustment of the wire length and tension, produce 
standing waves of a circular type. To visualise the 
phase relations and the nodes, markers of white thread 
or white beads are distributed equidistantly along 
the wire. The antinodes appear to the eye as white 
circles of maximum diameter, the nodes are visible 
as brilliant points, while the intermediate marks are 
seen as circles of smaller diameter. These standing 
waves can be photographed, and Fig. 128 shows a 
reproduction of an experiment in which a copper wire, 
0.025 cm. in diameter, under a tension of 340 gr., 
was set in vibration, forming three distinct half 





FIG. 128—-MECHANICAL ANALOGY OF WAVE PROPAGATION 


waves, each 72 cm. in length. In this analogy of 
mechanical vibrations with electric oscillations, the 
mass of wire per unit of length corresponds to the 
inductance of the wire per unit of length, and the 
tension, or restoring force of the wire, corresponds to 
the distributed capacity per unit length of the wire. 
If, therefore, the tension be increased the effect is 
similar to that produced by increasing the distributed 
capacity of the wire and consequently when the fre- 
quency remains constant the wave length must become 
longer. In fact, with a tension of 150 grammes the 
wire shown in Fig. 128 vibrates in four half waves ; with 
125 grammes tension it vibrates in five half waves ; 
while with 85 grammes tension, six half waves appear 
over the same total length of the wire. Even as many 
as fifteen half waves could be produced on the same 
wire. By varying the length of the wire by means of the 
fine adjustment screw, the phenomena of mechanical 
resonance can be demonstrated and studied. In 
exactly the same manner two wires are set in vibra- 
tion, each in opposite phase, forming standing waves 
approaching a complete mechanical analogy with a 
Lecher parallel wire system. 





The Melbourne Sewerage and 
Sewage Disposal Systems. 


In our issues of April 7th and May 5th, 1916, we 
gave an illustrated description of the various sources 
from which Melbourne obtains its water supply. 
Our information was derived from an official publica- 
tion compiled by Mr. George A. Gibbs, the secretary 
of the Melbourne and Metropolitan Board of Works, 
a body which is concerned not only with the water 
supply, but also with the disposal of the sewage of the 
district. It was intended that a separate volume 
dealing with the sewerage system should be published 
immediately after the book on water supply appeared, 
but the war caused the project to be temporarily 
abandoned. Recently, however, the matter was taken 
up again, and a second volume containing, in addition 
to the information regarding water supply, a descrip- 
tion of the sewerage system of the city and surrounding 
district, as well as of the method of dealing with the 
sewage. This second book is also from the pen of Mr. 
Gibbs, who has courteously furnished us with a copy 
of it, and from it we have abstracted the following 
particulars. 


EarRLy History. 


It is somewhat astonishing to find that, until 
about the year 1897, Melbourne had no general 
sewerage system, though the town had been founded 
as long before that time as 1835, or no less than sixty- 
two years. The history of the intervening period is 
interesting. The duty of providing for the sewering 
of the town devolved upon the City Council under its 
original constitution in 1842, but, as the Council’s 
powers of owing money for carrying out public 
works and levying rates were limited in the early years 
of its — the establishment of a sewerage 
system could not be undertaken. ‘‘ The young town 
on the banks of the river Yarra was not,” we read, 








“too generously nurtured by its Sydney parent in 
the period preceding separation of the Colony of 
Victoria from New South Wales.”” The bond was 
severed in 1851, and the condition of the Melbourne 
municipality thenceforward improved, but the Coun- 
cil’s desire to take in hand the public utilities of water 
supply and sewerage were not supported by the 
Government of the day. However, a body designated 
“Commissioners of Sewers and Water Supply ” was 
appointed by the then Colonial Secretary, and it held 
its first meeting in 1853. Mr. Gibbs remarks that 
whereas the fact that the word “‘ Sewers ”’ is placed 
before “ Water Supply "’ in the Commissioners’ title 
would seem to suggest that sewerage was regarded as of 
first importance, yet it was actually the water supply 
which received first attention, and it was very many 
years before anything in the nature of sewerage was 
undertaken. 

Into the reasons for the delay we have not space 
to go deeply. It appears that, though the matter 
was continually being brought up for discussion, 
nothing, from one cause or another, was done. In 
1862 the functions of sewers and water supply were 
transferred to the Department of Public Works, but 
that body allowed the question of Melbourne to 
remain in abeyance. The Government would not 
grant the requisite authorisation for borrowing the 
money necessary to carry out expensive schemes. 

Meanwhile, however, the City Corporation resolutely 
refused to remain idle, and made strenuous efforts 
to carry the matter through, though its endeavours 
met with no immediate success. However, in 1880 
the then Mayor offered a prize of £200 for the best 
essay on the Sewerage of Melbourne, and the success- 
ful competitor was Mr. G. Gordon, a civil engineer, 
who was associated with two other engineers, Messrs. 
Edwards and Badger. Still nothing was done. Finally, 
in 1887, a Bill for the creation of a Metropolitan 
Board was drafted and placed ‘in the hands of the 
Government, which at last made a move. In 1888 
it appointed a Royal Commission to inquire into and 
report upon the sanitary condition of Melbourne and 
its suburbs. The Commission's report was completed 
in 1889. 

During that year the Government had arranged 
for Sir James (then Mr.) Mansergh, M. Inst. C.E., of 
Westminster, to visit Melbourne, and report upon the 
sewerage of the town and suburbs. It is of interest 
to note that, in the course of his inquiries, which 
resulted in the presentation of a lengthy report, Mr. 
Mansergh was assisted by Mr. Wm. Thwaites, who 
afterwards become Engineer-in-Chief to the Melbourne 
and Metropolitan Board of Works. 


THe MELBOURNE AND METROPOLITAN BOARD OF 
Works. 


At the end of the year 1890 an Act was passed 
constituting the Melbourne and Metropolitan Board 
of Works, and that body, which assembled for the 
first time in March, 1891, lost no time in beginning the 
practical work of sewering Melbourne. The primary 
object of the creation of the Board was to provide an 
efficient system of sewerage in the metropolitan area. 
“‘ The plan recommended by the designer and selected 
by the Board’s Engineer-in-Chief was,’’ says Mr. Gibbs, 
“estimated to cost £5,030,000, but that plan was 
modified by the Engineer-in-Chief with the concur- 
rence and assistance of the Board, so as to reduce 
the estimated cost to £3,451,000. On that estimate 
detail plans were made, and the work was pro/ 
ceeded with.” 

The original plan and estimate contemplated only 
the construction of the main sewers, but Parliament 
stepped in and ordered the construction of branch 
sewers and the treating of rights of way as streets 
and the running of sewers under them. This obliga- 
tion added considerably to the amount of the original 
estimate. As a matter of fact, the Board has not only 
laid branches in the main streets, up to the boundaries 
of private property, but has also added to the reticu- 
lation—in the city of Melbourne proper—every exist- 
ing lane, passage, alley or court which the owners or 
occupiers of two or more houses—or of buildings 
adjoining or abutting thereon—* have the right to 
use or do use commonly use as @ means of access to 
or drainage from such houses or buildings or pro- 
perties.”” 


Tue SEWERAGE SysTEM. 


Mr. Gibbs points out that the chief difficulties in 
dealing with the sewage of Melbourne were :— 


(1) The large extent of country over which the 
population was scattered, only very limited areas 
having sixty to sixty-five persons per acre, while 
many of the outlying suburbs had only five to twenty 
persons per acre ; 

(2) The extensive areas of comparatively flat 
country only a little elevated above high-water 
mark ; and . 

(3) The absence of an outfall within reasonable 
distance of the city. 

The system is described as being ‘‘ designed to carry 
off all water used in water-closets, lavatories, baths 
and urinals, together with all chamber slops and water 
used in cooking, washing clothes and floors, from sinks 
in kitchens and sculleries, drainage from stables and 
cow-houses, also all liquid refuse which in the opinion 
of the Board will not prejudicially affect the sewers, 
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the machinery at the pumping station, or the sewage 
farm at Werribee.” Rainfall from the streets, how- 
ever, flows into the river Yarra, and is not taken into 
the sewers except under very exceptional cireum- 
stances. 

The sewers are designed to carry off 30 cubic feet 
or, say, 187 gallons, of liquid per head per day from an 
assumed future population of 1,000,000 persons 
ultimately settled on the original areas capable of 
being connected to the pumping station. As originally 
designed, too, every point in the metropolitan area is 
so governed by the-sewers of the scheme that the 
sewage from any part will, without subsidiary pump- 
ing, gravitate to the sumps of one pumping station, 
which is at Spotswood. 

On June 30th, 1925, sewers had been provided for 
191,318 houses in twenty-five out of the thirty-eight 
municipalities then comprising the metropolitan area. 
In all, there were 484 reticulation areas and over 5000 
reticulation extensions in working order at that date. 
The lengths of 4in., 6in. and 9in. diameter house 
connection branches and retriculation pipe sewers 
are connected together and are also further connected 
with 116 branches, an intercepting sewer, a relieving 
sewer and a scour main. These branches and sewers 
are again connected with fourteen sub-mains and 
mains, and all the services are ultimately connected 
with two chief mains, viz., the North Yarra main 
and the Hobson’s Bay main respectively. These two 
chief mains serve as the principal arteries, so to speak, 
in the two great sewerage systems of the Board— 
the Northern and the Southern System. 

The Northern System comprises a combination of 
forty branches, one scour main and four sub-mains 
and mains, all draining into the North Yarra main. 
This main, which commences as an 18in. diameter 
pipe sewer and finishes at the pumping station as a 
9ft. circular sewer, is 13 miles 3472ft. long—or a 
total of 72,112ft.—and the cost of it amounted to 
some £417,090. In carrying ‘out the work several 
involved problems were met with. A syphon under 
Stony Creek in No. 1 section, the crossing of the 
Maribyrnong River in No. 4 section, and the excep- 
tionally bad ground met with in No. 8 section, all 
introduced special difficulties. Shields were used and 
882ft. were carried out under compressed air. In 
ooe section 632ft. were constructed under @ pressure 
of 27 Ib. to the square inch. 

Associated with the Southern System there are no 
less than seventy-six branches, an intercepting and a 
relieving sewer, and ten sub-mains and mains, which 
are al) interconnected and discharge the collected 
sewage into the Hobson’s Bay main. This main, 
which commences as an 18in. diameter pipe sewer 
and finishes with a diameter of 9ft., is 73,928ft.— 
just over 14 miles—tlong, and cost just over £368,100. 
Great difficulties were encountered in carrying out the 
work, particularly in crossing under the river Yarra, 
which operation was effected by means of a shield and 
compressed air The South Yarra main, which is 
31,552ft. long, starts as a 3ft. 6in. by 2ft. 4in. oval 
sewer, and terminates with its connection with the 
Hobson’s Bay main as a 6ft. 3in. diameter sewer, cost 
£132,644. The Melbourne main, which starts as a 
12in. diameter pipe sewer and terminates at its 
junction with the Hobson’s Bay main, as a 5ft. by 
3ft. 4in. oval sewer, is 17,949ft. long. 


LENGTHS AND Cost oF SEWERS. 


The total lengths of the various branches and 
sewers, as well as their combined cost, are set out in 
the following table :— 


Cost. 
Miles ch. ft. £ 
House connection branches 
din. pipes 349 67 22 
6in 42 49 40 
Totals sot SS OS oe? ... 609,109 
\eticulation sewers in rights of way— 
4in. pipes . 40 23 3 
a 9 os 231 46 37 
Sin. 241 46 63 
Totals ~~ 513 36 37... 41,400,210 
Reticulation sewers in streets- 
4in. pipes 73 «210 
6in. 96 12 53 
9in. 713 «63 2 
Totals 814 68 65 .. 2,979,720 
Branches, sub-main and main sewers— 
l2in. to 24in. diameter 
pipes .. .- o« 119 #7 @ 
3ft. by 2ft. to 6ft. by 4ft. 
oval sewers alice 34 59 39 
lft. 9in. to 9ft. diameter 
circular sewers 25 33 57 
eee as oath 179 «21 4 .. 2,362,313 


Grand total - £7,351,352 


THE Pumpine STATION aT SPoTswoop. 


The pumping station is on the banks of the Yarra. 
It comprises main buildings with north and south 
engine-rooms and wells, an electrical sub-station, 
boiler-rooms, coal bunkers, and two large chimney 
stacks. There are also straining well houses and strain- 
ing wells, a workshop, store sheds, bath houses and 
a residence for the Chief Engineer. 

The two main sewerage systems, the Northern 
System—-North Yarra main—and the Southern 
System—-Hobson’s Bay main—are dealt with in 
separate buildings, and had originally separate engines 








and boilers. The two are, however, now arranged to 
be worked either separately or unitedly as required. 
The North Yarra main enters the Northern building 
at a level of 37ft. below low-water mark and 49ft. 6in. 
below the engine-room floor. The Hobson’s Bay main 
enters the Southern building at a level 45ft. below 
low water mark and 57ft. 6in. below the engine-room 
floor. The two sewers are connected in the two engine- 
rooms, but can be separated by a 9ft. penstock. An 
auxiliary sewer has been constructed from the 
Southern to the Northern System, the wells of which 
were lowered so as to enable four of the Northern 
engines to pump from the same level as the Southern 
engines. By this means everything could be com- 
bined in duplicate or worked separately as far as the 
engines and pumps in either building are concerned. 

The sewage enters the pumping station through 
straining wells, one for each system. These wells 
are 22ft. in internal diameter, and each contains two 
straining cages, one of which is always in position. 
The cages may be lifted by winches—operated by 
air pressure—above the floor of the straining well 
house, which is 12ft. 6in. above low-water mark. 

The engine-rooms are each 113ft. long by 58ft. 
wide, internally, and the boiler-rooms, which are 
arranged immediately behind the engine-rooms with 
the coal bunkers—92ft. Tin. by 26ft.—at thei? rear, 
measure 92ft. Tin. long by 50ft. wide. The engine 
and boiler-rooms and the coal bunkers are spanned 
by wrought iron trusses with slate roofs boarded 
underneath. The coal bunkers, which are each 
capable of holding 950 tons, have a railway siding 
at the rear connected with the Williamstown Railway 
at Spotswood Station. The coal is discharged from 
the trucks directly into the coal bunkers through doors 
in the back walls. The level of the railway siding is 
29ft. Gin. above low water mark, or 17ft. above the 
boiler-room floor. 

In each of the buildings suction wells are provided 
for six pumping engines, &c., or twelve in all, and 
enough ground space was left so that the engine and 
boiler power could be doubled so as to provide an 
installation of twenty-four engines. The wells are 
disposed symmetrically on opposite sides of the 
engine-rooms, and are placed at 33ft. centres trans- 
versely and at 34ft. centres longitudinally with the 
engine-room. At the floor level of the engine-rooms 
they are elliptical in plan, measuring 27ft. by L5ft., 
while at the platform 30ft. below low-water mark they 
become oval, the end of the ellipse being replaced by 
an are of a circle of 7ft. 6in. radius, so that at that 
level they measure 21ft. by 15ft. Each well is inde- 
pendent of the others, and each is separately con- 
nected with the central sewer by a 3ft. penstock. All 
the wells in the Southern building are interconnected 
at low levels by passage ways. 

Prior to October, 1921, only ten engines had been 
installed—six in the Northern and four in the Southern 
building. All were triple-expansion condensing 
engines, and all the pumps were direct-acting plunger 
machines. Nos. 1, 2, 3 and 4 were of the Worthington 
pattern, with compensating cylinders, the remainder 
being of the rotary type. Engines Nos. 1 to 4 were 
made by Thompson and Co., of Castlemaine ; No. 5 
by Hathorn, Davey and Co.; and Nos. 6 to 10 by 
the Austral Otis Engineering Company, of Melbourne. 
Each engine has its own condenser and air pump. 
Steam was furnished by ten internally fired marine 
return tube boilers, each of about 300 horse-power, 
made by Thompson and Co., of Castlemaine, the 
pressure being 150 lb. per square inch. The pumps 
were collectively capable of lifting 80,000,000 gallons 
of sewage per day against a head of 125ft. 


Tae Susstrrurion or ELecrriciry ror STEAM. 


In 1921 electric energy was first used to replace 
steam. At the present time the two systems can be 
handled wholly by electric energy, or partly by 
electricity and partly by steam, either separately or 
unitedly. The normal practice is, however, to do all 
the pumping by the electrically driven pumps in the 
Southern building. There the following plant is 
installed :—(a) Two electrically driven centrifugal 
pumps, each with a nominal capacity of 18,000,000 
gallons of sewage daily. These units are operated by 
440-volt, three-phase, 25-cycle current obtained from 
the Railway Commissioners’ Newport “A ’’ generat- 
ing station; and (6) one unit of 18,000,000 gallons 
capacity and two of 12,000,000 gallons capacity 
centrifugal pumps operated by three-phase motors, 
deriving their 50-cycle current at 415 volts from the 
State Electricity Commission’s Yarraville terminal 
station, which can be supplied from either the 
Yallourn or Newport “B” generating stations, or 
from both of them. 

Two sub-stations have been erected, one for trans- 
forming: the 25-cycle and the other for the 50-cycle 
current. At these sub-stations the current is reduced 
in pressure from 20,000 volts to 440 and 415 volts 
respectively. In addition to the electrical pumping 
units, seven of the ten original steam pumping engines 
are still in position. The combined pumping capacity 
of the station is therefore at the present time 
134,000,000 gallons per day. The usual practice is 
to deal with the normal daily load of about 36,000,000 
gallons with two 50-cycle and one 25-cycle electric 
pumps, the remaining two electric units being kept in 
reserve. For the heavy peak loads, which are some- 
times experienced through storm water entering the 








sewers, either the steam engines or the stand-by 
electric units are used, according to circumstances. 


Tue Ristnc MAINs. 


The pumps in the Southern building lift the sewage 
from 45ft. below to 64ft. 6in. above low-water mark, 
or a total litt of 109ft. 6in. from invert to invert. 
Some of the pumps in the Northern building lift the 
sewage through a similar height, and others from 
37ft. below to 64ft. above low-water mark, or a height 
of 101lft. 6in. The sewage, relieved of the bulk of 
the heavy solids, is raised to the head of the outfall 
sewer at Brooklyn, and the total equivalent head, 
including friction, is taken to be from 120ft, to 125ft. 
It is foreed through two 6ft. diameter rising mains— 
one of mild steel and the other of wrought iron— 
and through one 4ft. diameter wrought iron rising 
main with 3% chains of 6ft. diameter concrete rising 
main at the top end. The three mains are each 
2 miles 63} chains long, and they run side by side. 
Actually, only two of the mains are ordinarily in use 
at the same time, the third being kept as a stand-by. 
There are also two 6ft. diameter by-pass rising mains, 
with a total length of 14 chains 3ft., laid to the north 
and south outside the pumping station, which have 
been provided so that the flow can be by-passed 
outside the buildings, so as to allow of cleansing or 
repairing the mains and valves within the confines 
of the pumping station. The total cost of the pump- 
ing station and engines up to June 30th, 1925, had 
been £282,718. 


THE OUTFALL SEWER. 


From Brooklyn the sewage gravitates to the 
Metropolitan Sewage Farm at Werribee, in a partly 
open and partly closed channel, having a gradient of 
2ft. to the mile. The sewer is open for a distance of 
9 miles 12 chains 54ft., and covered for 6 miles 
56 chains 51ft. Where open it is semi-circular in 
form, and where covered it is circular and has a 
diameter of 1lft. Both portions are partly in con- 
erete and partly in concrete lined with brick. In the 
length of the outfall sewer there are three aqueducts, 
over the Werribee River, Skeleton Creek and Kororoit 
Creek, and the total length of the sewer, including the 
aqueducts, is 15 miles 78} chains. The maximum 
capacity—limited to half-full conditions—is 12,500 
cubic feet per minute, or, say, 112,500,000 gallons 
per day. 

The total cost of the rising mains and outfall sewer 
up to the end of June, 1925, had been £448,821. 


Tue SEwaGeE Farm. 


The purification of the sewage is effected by broad 
irrigation. The farm is situated about 24 miles south- 
west of Melbourne, and 4 miles south-west of the 
township of Werribee. Its present area is rather 
over 13,602 acres, or about 21} square miles. The 
land was originally treeless, almost stoneless, open 
plain country, somewhat clayey and poorly grassed. 
The average annual rainfall taken over the last 
thirty years or so has been 18-14. The site has for 
its eastern boundary the Werribee River, and about 
6 miles frontage to Port Phillip Bay on the south. 
The land gradually slopes from north to south, the 
highest point being about 65ft. above low-water 
mark. The outfall sewer delivers sewage at 37 -25ft. 
above low-water mark, and to irrigate the portion of 
the farm above that level necessitates pumping. 
Until it was required for sewage disposal, the greater 
proportion of the area was leased to hay and grain 
growers, but it has now been almost all resumed by 
the Board, though there is a considerable area yet to 
be brought under irrigation. 

The process generally adopted for preparing the 
land for sewage disposal is as follows :—Where the 
contour of the land permits, the area being prepared 
is divided into rectangular blocks intersected by 
roads and by shelter belts of trees every half-mile. 
These blocks are again subdivided into 20-acre 
paddocks—20 chains by 10 chains. The soil is broken 
by a Fowler steam ploughing plant, the bottom being 
subsoiled to a depth of about 2ft. The blocks are 
then graded into bays or terraces of about half an 
acre each, with check banks, and commanded by 
distributing drains to facilitate rapid and even water- 
ing, the method being to flood the land in a manner 
similar to that used in ordinary irrigation. Deep 
drainage channels are cut and the soil so obtained is 
thrown up to form embankments to take the main 
supply carriers along the boundaries of these 20-acre 
blocks. The main carriers and drains run parallel 
north and south through the farm, and are at a distance 
of half a mile apart. The sub-carriers and drains 
branch east and west every 10 or 20 chains. The 
available area of a 20-acre block is reduced to about 
18 acres by the space occupied by the carriers, drains, 
roads and plantations. 

The prepared blocks are sown with lucerne or 
pasture grasses and clovers, and in a very few months 
are ready to be flooded with sewage. The resultant 
growth is very rapid. The sewage sinks into and 
through the soil, and is discharged into Port Phillip 
Bay as, what is described as being “ clear innocuous 
water,” by a series of main effluent drains. French 
Provence lucerne is grown for hay and grazing and 
the pasture grasses sown are chiefly English rye and 
prairie grass. In some paddocks the indigenous 
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barley grass grows luxuriantly, and clovers of various 
kinds, including strawberry clover, are spreading 
rapidly in the older pastures. Not much success has, 
however, been obtained from sowing clover seed on 
new ground. Considerable areas have also at times 
been put under maize for grain and fodder. From 
300 to 500 acres of lucerne are cut for hay, which is 
held in reserve and marketed in accordance with 
seasonal dictates. 

By the system of deep draining adopted a clayey 
soil, which has a tendency to set hard under ordinary 
conditions, is brought into @ suitable state when well 
grassed to take—except in winter or in very wet 
weather—a watering of about 3in. of sewage every 
two or three weeks, which is equivalent to about 
7ft. per annum, including the rainfall, which averages 
about 18in., and at the same time to carry the equi- 
valent of a grown cattle beast to the acre all the year 
round. 

As dairying is not permitted by the Health Autho- 
rities, the Board has to rely for its returns chiefly 
on the breeding and fattening of cattle and sheep and 
the agistment of horses sent out from Melbourne. 
Breeding herds of about 3000 cows—Shorthorn, 
Hereford and Polled Angus breeds—-are maintained. 
Only registered pedigree bulls of each breed are used, 
the object being to build up good pure-bred herds of 
each strain, while at the same time producing early- 
muaturing fat cattle for the Melbourne market. Large 
numbers of store bullocks are also bought and fattened. 
There is also a breeding flock of abvut 2000 Romney 
and Romney Cross ewes which are bred to pure 
Romney Marsh rams. In addition, some thousands 
of store sheep are bought and fattened. Sheep, 
it may be mentioned, are largely used as scavengers 
along the margins of the drains and carriers and in the 
plantations and private roads. 

Altogether, there are grazed and fattened on the 
8084 acres at present irrigated, from 6000 to 8000 
head of cattle and from 5000 to 17,000 sheep, while 
from 500 to 1000 horses are on agistment. On June 
30th, 1925, there were depasturing on the farm 6671 
cattle, 4947 sheep and 800 horses, equivalent to a 
grown cattle beast to the acre in winter. 

The farm finds employment for about 200 men, 
including three shifts of watermen distributing the 
sewage night and day as it comes down, the peak 
flow being at night. Many of the employees reside 
on the farm, where the Board has seventy houses, most 
of them with half an acre attached for gardens. 
There are three day schools, a church, a mechanics’ 
institute and library, a post office, a store and a park, 
while facilities for playing numerous games are pro- 
vided. A nursery is also maintained for raising trees 
for planting on the property, from 5000 to 10,000 
being put out each season as the area brought under 
irrigation extends. Up to date 242,000 trees have 
been planted by the Board. 

Generally, the revenue from grazing more than 
covers the expense of sewage purification, apart from 
interest on capital, while occasionally, in drought 
years, the profite are sufficient to pay all charges for 
sewage purification, including interest. Taking the 
ten-year period ending June 30th, 1925, the average 
net cost per annum of sewage purification, including 
interest charges, was 5-42d. per head of persons 
served. The farm, it is claimed, is one of the least 
expensive and most efficient sewage purification 
undertakings in the world. 

Tora, Cost or THE UNDERTAKING, 

It will be of interest perhaps to set out m tabular 
form the costs of each item of the scheme as at 
June 30th, 1925. They are as follows : 





Reticulation 





Main and branch sewers at "ss 2.3 

Farm purchase and preperation 695,727 
House connections i kehoee we 551,606 
Rising mains and outfall sewer ..  .. 448,821 
Pumping station buildings and engines 282,718 
Night-soil sites evthet? Mele bo astra 34,631 


Total cost ee - £9,364,855 


CONCLUSION. 


The limit of the dry-weather flow of sewage that 
the outfall sewer to the farm could cope with, as at 
present constructed, is that from a population of 
1,100,000 persons. Even if the sewer were enlarged, 
at an estimated expenditure of £130,500, it would 
only be able to deal with a dry-weather flow from a 
population of 2,206,434 persons. The Board con- 
templates providing for the sewage from a population 
of 1,187,605 persons in 1935, 2,373,186 in 1958, 
and 3,922,688 in 1975. We understand that the 
Sewerage Committee of the Board has under con- 
sideration a proposal, brought forward by Mr. A. M. 
Grant, Engineer of Sewerage, for treating the sewage 
from a large area in the east and south, which, if 
carried out, will, in conjunction with the Werribee 
farm, make it possible to deal with a population of 
nearly 4,000,000 persons. 





It is claimed that the Australian Commonwealth liner 
Jervis Bay established a record during her last voyage 
to England, by maintaining daily communication by her 
wireless apparatus with Sydney throughout 


the whole 


Electrical Energy in Switzerland. 





The followingexcerpts are taken from a presidential 
address to the South Wales Branch of the Institution 
of Mechanical Engineers, delivered on Tuesday, 
November 9th, by Professor F'. Bacon. 


Industrialism Devoid of Ugliness.—You may think 
it sounds dreadful to hear that engineers are busy 
transforming Switzerland into a vast power station 
of an ultimate capacity of some 8,000,000 horse- 
power; but the Alpine sculpture is on too vast a 
scale to suffer appreciable disfigurement. The fact 
is that Switzerland, though already a highly indus- 
trialised country, is singularly free from man-made 
ugliness. Even buildings for purely industrial pur- 
poses rarely offend the eye. 

In reference to the Langerbrugge power station in 
Belgium, the steam plant of which became a topic 
of controversy at our last meeting, THE ENGINEER 
recently remarked :—** Like nearly all continental 
power stations, it is handsome and dignified archi- 
tecturally. The effect is not obtained by any attempt 
to imitate classic styles, but by the construction of a 
building obviously appropriate to its purposes and 
worthy of the importance of the machinery it houses. 
Continental architects and engineers seem to have a 
taste in such matters that is all too rare in England ” 
(and I suppose we might dare to include South Wales). 
The applicability of this comment to the hydro-electric 
power station in Switzerland struck me forcibly. 

Studying Appearances,—aAs Sir Archibald Barr once 
pointed out :—*‘ The works of the engineer are to be 
used by some people ; they have to be endured by all. 
Taking the highest view of our calling—and surely 
we do not hold that ours is in any sense a sordid or 
selfish vocation—the engineer fails in the fulfilment 
of his duty in so far as his works are detrimental to 
the health or destructive to the property of the com- 
munity, or in so far as they are unnecessarily offensive 
to any of the senses of those who are compelled to 
live with them. There has been too great a neglect 
of such considerations. The medical practitioner is 
held negligent of his duty if he acts solely in the 
immediate interests of his patient, and does not take 
due precaution to guard against the spread of disease 
offthe offence of the community by the exhibition of 
unsightly forms. We should take as high a view of 
our responsibilities.” 

My impression is that this exhortation is largely 
superfluous in the case of Swiss engineers. The 
westhetic side is put last, but it is not lost sight of. 
This applies to machinery as well as buildings. It 
was a Swiss designer of steam turbines who remarked 
to me:—*‘ We strive to attain safety, reliability, 
efficiency, economy and convenience by scientific 
design, appropriate materials and first-class workman- 
ship, and having attained these essentials, we are not 
content until we feel we have also secured a pleasing 
appearance.” 

All-pervading Character of Mechanical Engineering. 
—It was in the summer of 1874 when the Institution 
of Mechanical Engineers first visited South Wales, 
that the late Sir Frederic Bramwell, F.R.S., delivered 
a presidential address in Cardiff which, on account of 
its keen perception and breadth of view, will probably 
never be wholly out of date. 

After reviewing the material basis of the civilisation 
of that day, he summed up in the words :—*“ In short, 
it is no exaggeration to say that there is no one want, 
no one comfort, nor even one luxury, that is not either 
directly or indirectly dependent on the mechanical 
engineer for its production, or for the bringing of it 
within our reach.” 

L often wonder whether there is any justification 
other than historical accident for speaking of mech- 
anical engineering as a branch of engineering. Would 
not un-mechanical engineering be a contradiction in 
terms no matter whether we were referring to a 
masonry dam, a locomotive, or an armature winding ? 
Surely mechanical engineering pervades all engineer- 
ing as completely as the physicist’s conception of 
ether pervades the universe, and we do not convey 
the right impression—indeed it would falsify the 
idea—if we spoke of ether as a branch of the universe. 
Switzerland of to-day shows us a concrete instance 
of the ever-persisting, all-pervading nature of mech- 
anical engineering in a country where 1000 kilowatts 
per annum are at the disposal of every citizen with- 
out the burning of a ton of coal and where the steam 
locomotive, formerly regarded as the culminating gift 
of the mechanical engineer to humanity, has all but 
ceased to traverse the railways originally created for 
its use. I am here tempted to make a further extract 
from Sir Frederic Bramwell’s Cardiff address, now 
over half a century old, for it is curiously prophetic 
of the rise of hydro-electric power—that marvellous 
marriage of the youngest kind of gearing with the 
oldest type of prime mover. 

A True Prophecy.—Aiter an appeal not to waste 
coal either in the getting or in the burning which it 
would puzzle next year’s president of the new Institu- 
tion of Fuel Economy Engineers to improve upon, 
Sir Frederic Bramwell continued :—“* Have we not, 
in consequence of the facility of the application of coal, 
been tempted to neglect the other sources of power in 
Nature? Do we sufficiently utilise the waterfall, 


with respect to the employment of these forces, we 
should remember that we are enabled to utilise water 
power in a way which to the engineers of the last 
century was unknown. They availed themselves of 
the waterfall, indeed it was their chief source of motive 
power; but they were compelled to place their 
manufactories close to the falls ; we, however, know 
that it is perfectly possible to transmit—at some cost 
by loss of power, it is true, but not at a prohibitory 
cost—power to long distances.” 

We may be tempted to suspect that Sir Frederick 
is about to disclose that Faraday’s discovery of electro- 
magnetic induction, already forty-three years old, was 
beginning to open up the possibility of power trans- 
mission by the agency of electricity ; but it is not so. 

What Sir Frederick Bramwell had in mind when he 
stated at Cardiff in 1874 “ that it was now perfectly 
possible to transmit power to very long distances ” 
were agencies such as air or water confined in pipes, 
rocking rods or more particularly swift-running wire 
ropes. This latter means, known as telo-dynamic 
transmission, had just been described before the 
Institution with special reference to the plant erected 
by Heinrich Moser at Schaffhausen, Switzerland, as 
long ago as 1864. This was the wonder of the world for 
many years and was actually kept running until 1900. 

Storage of Energy.—-To-day the electrical method 
may be said to have completely solved the problem of 
the transmission and distribution of power. As 
regards the storage of power, however, the electrical 
method of secondary batteries still falls as far short 
of power supply requirements as the flying ropes of 
Schaffhausen would fail in the now commonplace 
feat of transmitting thousands of horse-power hun- 
dreds of miles and incidentally hitching up dozens 
of power stations to millions of consumers. 

Switzerland is up against the storage of energy 
problem in a much more acute way than any other 
country in the world. Wherever power is derived 
from the combustion of fuel man can regulate the 
combustion more or less to suit the demand for power. 
But Switzerland wants to live entirely on her native 
power from falling water. Nature decides when this 
shall occur and her moods bear no relation to the 
habits of man. The Rhine refuses to flow full bore 
from 8 a.m. till noon and then knock off for lunch. 
The glaciers refuse to melt in the winter, which is the 
season of heaviest demand for light and heating. 
The hour to hour variations of load throughout the 
day and the discordant month-to-month variations 
throughout the year of both supply and demand call 
for power storage on a colossal scale. The Waeggital 
works is the latest and boldest attempt to solve the 
storage froblem. The town of Zurich and the North- 
Eastern Power Company of Switzerland have com- 
bined in an expenditure of over £3,000,000 to store 
about 50,000,000 kilowatt-hours during the summer 
months for use in the winter. It has involved huge 
impounding works for creating a lake storing 
140,000,000 tons of water at an elevation of about 
1500ft. above the tail race of the lower power station. 

These works are a fine engineering feat. Whether 
they are a fine piece of economic folly I shall not dis- 
cuss further than to mention that one does not have 
to travel far to meet Swiss engineers who regard them 
in that light. It is certainly amazing to think that 
in this enlightened age we are still without a neater 
substitute for a coal pile of 50,000 tons than that of an 
artificial lake high up in the mountains. It is really 
humiliating that if there does not happen to be a 
convenient mountain handy with a large almost closed 
pocket within its folds, the problem of storing the 
electrical energy we can release by burning 50,000 
tons of coal in any ordinary steam power station 
cannot possibly be bottled up again for future use 
for six months or even six seconds. Surely a cheap 
and neat solution of the storage of power comparable 
in its compactness with combustible fuel is one of the 
major engineering problems now pressing for solution. 

I have said that Switzerland is the country hardest 
up against this problem of energy storage. That is the 
position to-day ; but it may be our position to-morrow, 
for energy storage is the real crux of utilising tidal 
power. 

The Severn Barrage.—lf the Severn barrage scheme 
matures—and the Government Committee charged 
with the investigation has just declared that a primd 
facie case for it has been made out—we are promised 
500,000 horse-power during a ten-hour day, or 30 per 
cent. more than the power generated by Niagara. 
This would render the Severn estuary more famous 
than Niagara or the Rhine, for it would be the first 
great conquest of tidal power. Recent progress in 
the design of high-speed water turbines of pro- 
peller and Kaplan types render the project more 
feasible and justifiable than it was even five years 
ago ; but, as I have said before, we lack a cheap and 
neat method of storing energy; indeed, in a flat, 
densely populated country like ours, no known 
method is practicable on the scale needed. Perhaps 
the chemical engineer will find as satisfactory a way 
of doing this during the next fifty years as the elec- 
trical engineer has given us for transmitting and dis- 
tributing power since the Institution of Mechanical 
Engineers first visited Cardiff in 1874. Of one thing 
we may be certain: mechanical engineering will be 
even more indispensable than it is now, for mech- 
anical engineering is not so much a particular way of 
doing things, as an essential essence without which 








trip of 11,000 miles. 


the tidal wave, and the force of the wind? And, 





no industrial application of science ean proceed. 
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An Aerial Mapping Camera. 


No, I. 


WE recently had an opportunity of inspecting the 
working mechanism of a camera which has been 
specially devised for automatically taking aerial 
photographs for map-making purposes. This camera, 
of which we give a half-tone engraving below, to- 
gether with a reproduction of a typical photograph, 
is being put on the market by Vickers Ltd., of West- 
minster, and is made by the Williamson Manufactur- 
ing Company, Ltd. of Litchfield-gardens, Willesden- 
Green, N.W. 10. 

The outstanding features of this camera, as com- 
pared with previous apparatus for the same purpose, 
are the use of roll film, instead of plates, and the 
provision of an automatic control, which when once 
set continues to make exposures at the desired inter- 
vale until the spool of film is used up. As will be 
noticed from the photograph which we reproduce, 
the machine also gives a photographic record of all 
the data necessary for collating the series of photo- 
graphs to form a continuous map. Besides perform- 
ing all these functions automatically, it is possible 
to take what might be described as “ snapshots ” 
manually between the intervals of the main series of 
photographs. As will be readily understood, the 
mechanism for performing all these operations 1s 
rather complicated, and we intend later to explain 


MAPPING CAMERA APPLIED TO AEROPLANE 


the action of the principal parts, but before going on 
to do so it may be best to deal with the camera iteelf. 

As will be seen from the engraving, the camera 
comprises two aluminium boxes, the upper one of 
which is the film magazine, and a metal cone for 
carrying the lens. The focus is fixed and so is the 
duration of the exposure, but the amount of light 
admitted to the film can be controlled by means of an 
iris diaphragm. A series of lenses having focal lengths 
of 7in., 10in., 14in. and 20in., all with an aperture of 
F 4-5 is provided. The film is 9in. wide, and each of 
the photographs measures 7in. by 7in., the difference 
in width being accounted for by the record of par- 
ticulars of the view taken. The length of the film is 
65ft., which is enough for 100 exposures, and it will 
form a continuous strip map that may cover anything 
from 100 to 500 miles of country, according to the 
elevation from which the photographs are taken. 

The shutter is of the focal plane type, that is to say, 
it comprises a blind, arranged immediately in front 
of the film, with an opening fin. wide cut across its 
width. At the moment of exposure this blind is 
drawn rapidly across the film by a spring, so that the 
rate of exposure is a function of the width of the slit 
and the speed of the blind. In the case under review 
the actual exposure is 4/5, second. After the exposure | 
has been made the blind must be drawn back again | 
to the starting point or re-set, and it is obvious that 
if proper precautions were not taken that a second 
exposure would then be made. There is, however, 4 | 
second blind that moves forward first, during the re- | 
setting, and covers the slot, so that no light can pass. 
On the return movement for making the exposure the 
secondary blind retires first to uncover the slot. 

The operation of pulling the blind back to re-set it | 
is carried out automatically by a little electric motor, 
and we found on timing the machine that only 44 sec. 
are occupied in the process. In the event of there 
being no current available for working the motor, the 
gear ean be driven by a little windmill set in the slip- | 
stream of the aeroplane, or it can be worked manually 
by a handle on the side of the camera. 


In normal working the shutter is, of course, re-set | 


immediately after every exposure, and then awaits 
the automatic apparatus which trips it to make 
another exposure after the country covered by the 
first photograph has been traversed by the aeroplane. 
The interval between these suceessive exposures is 
under control, as it must be, to accommodate the 
speed of the aeroplane and the altitude, and the 
method of obtaining this control will be described 
subsequently ; but the interval between the re- 


setting of the shutter and the next automatic exposure | 


may be anything from 20 sec. upwards. During this 
interval the shutter may be tripped manually by 
means of a distant control, to give an additional 


picture if the operator thinks it desirable to do so. | 


The only condition governing this process of making 
intermediate “snap shots” is, of course, that the 
shutter should have been re-set since the last exposure, 
and in order to ensure against the possibility of the 
operator trying to make an exposure prematurely, 





Wireless Developments. 


In dealing with the general development of wireless 
during the last twelve months, in an address delivered 
before the Wireless Section of the Institution of Electrical 
| Engineers, the new Chairman of the Section, Professor 
C. L. Fortescue, said that the outstanding feature in this 
country had been the putting into commission of the Rugby 
wireless station, which stood as an example of scientific 
principles truly and properly applied to practical pro- 
blems. Built in the light of the combined experiences of 
all the services and with the expert scientific advice of 
| a Commission, it approached very closely to an engineer- 
ing ideal. 
Turning to the broadcasting service, Professor Fortescue 
| remarked that probably it would never be possible to ascer- 
tain the whole part played by that service during thx 
general strike, but it could safely be said that it was the 


| only means by which the Government was able to maintain 


there is an indicator in the control cabin that shows | 


the word “Set” when the camera is ready for 
another exposure. 

Such individual exposures may be made necessary 
by a variety of accidents, such as the aeroplane 
running into a cloud just at the moment of serial 
exposure or a bad “ bump ” in the air, but there is a 
further insurance against the latter trouble in that a 
red lamp is illuminated in front of the pilot about 
5 sec. before any of the automatic exposures, to warn 








him to keep the aeroplane on as “even keel ’’ as he 
possibly can. 

Reverting to the photograph which the machine 
takes and the typical example which we reproduce, 
it will be noticed that in the upper right-hand corner 
there is the image of an altitude meter, or rather 
aneroid, that records heights up to 15,000ft. Next 
there is a series of figures corresponding with the serial 
number of the photograph. Then there is shown a 
pair of spirit levels to indicate the angular direction 
of the film when the exposure was made. Still further 
down there is a number plate, for identification pur- 
poses, and finally the face of a watch to give the 
actual time of the exposure. 

The instruments for making these five records are 
all arranged in a narrow box fixed inside the camera 
casing and above each of them there is@ lin. F 3-5 
lens, which focusses their images on the film above. 
Each of the instruments is also illuminated by a little 
“pea” langp, and the current for this purpose is 
automatically switched on just before the exposure 
is made. Incidentally, it may be mentioned that these 
lamps are over-run some 50 per cent. to produce as 
actinic a light as is possible. 

The camera itself ranges in weight from about 
42 lb. to 51 lb., according to the lens adopted, and 
naturally needs a fairly substantial support. The 
general scheme of the foundation can be followed in 
our engraving, and it embodies movements for 
training the camera in several directions, while 
buffers are inserted to minimise the vibrations of the 


| aeroplane fuselage. 


Before going on to describe the details ot the con- 
trol mechanism it may be worth while to mention the 
fact that the whole assemblage is made up of self- 
contained units, which can be easily detached for 


| overhaul and their places filled at any time by other 


units taken out of stock, so that in the event of an 
accident to the machine there is a minimum of delay 
before work can be carried on. 











contact with the country as a whole during the early days 
of that remarkable experiment. Another development 
likely to be associated with the past twelve months was 
that of the transmission of radio pictures. The value of a 
service of that nature for journalistic and commercial 
purposes was at present scarcely recognised, but the day 
might not be far distant when it would be more economical 
to transmit a sheet of printed matter as a picture than as 
a long telegram in Morse. Closely allied to the trans 
mission of pictures was television, a development perhaps 
of more value to the fighting services than for civilian use. 

Professor Fortescue then went on to give a critical review 
of the developments of the last seven veers. Short-wave 
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transmission—-that was to say, transmission with fre- 
quencies above about 3,000,000 cycles per second—had 
been used for short ranges before the autumn of 1919, 
but the development of that system for longer ranges and 
particularly the establishment of beam stations, had been 
carried out wholly during the period under review. New 
problems arose, and it had been necessary to apply many 
old optical principles on a new scale, with the result that 
stations were now in existence which radiated more than 
80 per cent. of their energy in a beam having a dispersion 
of no more than 15 deg. The generation of the high 
frequency currents called for modifications in the con- 
struction of the valves, owing to the large capacity currents 
to the electrodes, generally far exceeding the currents 
arising from the streams of electrons within the valve. 

The modulation of the high-frequency current in the 
transmitting aerial, whether for Morse signalling at either 
high or low speed or for telephony, had been perfected in 
detail. The demand for true rendering for broadcasting 
had given rise to close attention to microphones, land lines 
and accessory apparatus. Microphones now available were 
less sensitive than those previously in use, but they gave 
results of a different order of perfection from anything 
that had been produced before 1919. Those microphones 
and their amplifiers were unfortunately too complicated 
for ordinary line telephony. Whether, however, the 
results heard daily by many millions of listeners-in would 
shortly lead to an insistent demand for an equal degree of 
perfection in the public telephone service was a question 
that might well be exercising the minds of telephone 
authorities. As regards purely theoretical aspects, it was 
customary to think of all forms of modulated currents 
as consisting of a carrier wave and appropriate side bands. 
The distribution of magnitude of those side bands, which 
in most cases extended over an infinite range of frequency, 
determined the width of the band of frequency required 
for each line of communicatiov. Hand-speed Morse with 
a continuous wave required only a narrow band. High- 
speed Morse and telephony had a wider spread of the side 
bands and spark transmission involved the widest band 
of all. 

Whilst dealing with the transmitting medium, Professor 
Fortescue remarked that the whole subj_2t of the bending 
of wireless waves was happily one in which the mathe- 
matical physicist, the geo-physicist and the wireless 
engineer were closely collaborating, and there was little 
doubt that the combined effort would lead to more 
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accurate knowledge which would be of great importance. 

During the past seven years receiving stations and 
receiving instruments had been improved in detail, but 
there had been no great innovations. The manufacture 
of small receiving valves had so developed under the 
stimulus of broadcasting that the possible production in 
Europe and America was now at least 100 times greater 
than it was in 1919. That result was not merely attri- 
butable to the multiplication of manufacturing facilities, 
but it was brought about mainly by the adoption of im- 
proved methods, The greatest factor probably was the 
use of chemical means for absorbing the last traces of gas, 
after sealing off from the vacuum pumps. 

That reduced the time necessary for pumping and 
avoided the risk of damaging the filament by positive 
bombardment. Low-temperature filaments with surface 
layers of high emitting power were almost universally 
used, with the result that whilst a life of 1000 hours was 
once optimistically hoped for, a life of 10,000 hours was 
now a matter of routine experience. The probable life 
of some valves on the market at the present time could not 
be stated, for sufficient time had not elapsed since the new 
manufacturing processes were introduced. The greatly 
reduced power consumption of modern valves was per- 
haps even more important than the life, for whereas a 
modern filament required a heating power of only -25 watt, 
the early valves absorbed from 2 to 2-5 watts. In spite 
of those improvements, however, there was every reason 
to expect further developments in the design of receiving 
valves. The advantage of low internal resistance 
had not as yet been fully realised, and for many 
purposes a further reduction was desirable. Moreover, 
the worry and unreliability of accumulators and primary 
batteries pointed clearly to the necessity in broadcast 
receivers of adopting some simple means of obtaining the 
necessary power from the ordinary supply mains. When 
that was done a broadcast receiving set, giving a choice 
of programmes, would become as much a part of the normal 
equipment of a house as an electric radiator or gas cooker. 

In spite of the enormous amount of work that had been 
carried out in connection with the development of loud 
speakers, it was apparently a fact that there was no loud 
“peaker in existence that would give a true rendering of 
both speech and music. Some instruments unduly accen- 
tuated the low tones, whilst others had natural resonance 
above a frequency of 1000. None gave a uniform response 
over the whole range. That amplifiers were often the 
source of distortion was undoubtedly true, but the cause of 
that was easily overcome, when cost was not a serious con- 
sideration. But no expenditure within reason could avoid 
the defects of the loud speaker, and it was a serious reflec. 
tion on the ingenuity of the wireless engineering profession 
that that should be the case. 

In 1919 broadcasting as it was known to-day was 
non-existent. There had been, it was true, instances of 
wireless transmitters being used for simultaneous com- 
munication with several receivers. Moreover, both during 
the war and after several large wireless stations issued 
lengthy messages in Morse each day, and they were received 
over the whole world. But those messages were not 
received by private persons to any appreciable extent, and 
the full possibilities of broadcasting were certainly not 
recognised. Both in America and Great Britain amateur 
interest after the war very naturally centred on wireless 
telephony, owing to the greater ease and rapidity of com- 
munication. The possibility of talking to friends many 
miles away without connecting wires and with better 
articulation than that given by the ordinary land line 
telephone exercised an extraordinary appeal to the popular 
imagination. Looking back, it was astonishing that what 
was in the first instance little more than an appeal to the 
imagination of a comparatively small number of people 
should have developed in less than five yeags into one of the 
common amenities of life, to be found in every home and 
giving rise to a new industry of no small dimensions. 

The problem of programmes would not, however, be 
solved to everyone's satisfaction until every broadcast 
receiver gave a choice of at least three stations. With 
expensive receivers that was already possible almost 
everywhere, except in close proximity to the transmitting 
stations—a reservation that seemed to indicate that the 
practice of placing stations in the most densely populated 
areas might have to be modified in the near future. 








Books of Reference. 





“Tue Trade, Industries, Products and Resources of 
South Africa and Adjacent Territories.” A business and 
general handbook, 1926. Compiled from official sources 
by C. W. Francis Harrison, F.S.S., F.R.G.S. Pieter- 
maritzburg: Printed and published by the Natal Witness, 
Ltd. Price £1 1s. net.—The third edition of this book is 
now to hand ; it is larger and better than its predecessors 
and a complete index has been added. To conform to the 
new classification the trade statistics sections have been 
re-arranged and many new headings appear, whilst the 
new Customs tariff, preferences and rebates are printed 
in extenso. A great deal of information has been added 
for the use of prospective tourists in South Africa, and in 
many cases pictures have been incorporated to augment 
that information. A special feature of the current issue 
is an illustrated record of H.R.H. the Prince of Wales's 
tour of South Africa, written by Mr. J. 8. Dunn; all 
statistics and information have been obtained from the 
official departments. The book is one which will prove 
useful to British firms which have dealings and connections 
in South Africa. 


‘““ Mororsuip Yearbook.” Fourth edition. Motorship, 
220, West 42nd-street, New York, N.Y., U.S.A. Price 
3 dollars.—This volume is a well bound and pleasingly 
Illustrated handbook of 208 pages with over 150 pages of 
editorial] matter. In the first chapter the superiority of 
the motor ship is asserted and twenty-eight reasons are 
adduced for the increased adoption of motor-propelled 
vessels. After reviewing progress in the world’s motor 
shipbuilding, an illustrated account of varying types of 
motor ships is given. Progress in engine design is then 
discussed, along with the merits of direct and indirect 








forms of propeller drive, after which various designs of 
marine oil engines are described and illustrated. Such 
matters as engine-room and deck auxiliaries are then dealt 
with, in which section of the book chapters are to be found 
on new navigational safety appliances and machinery 
details. The rules which govern the granting of motor ship 
licences and particulars of engineers’ examinations are 
also given. Im the section which deals with fuel oils the 
U.S. Federal Oil Specifications are reproduced, and there 
are chapters on the conversion of viscosity values and 
the specific gravity of various classes of oil fuel, along with 
a list of the oil fuel bunkering stations at different parts of 
the world. Another useful list which we understand is 
published for the first time gives particulars of the world’s 
radio beacons, while there are also wind force and speed 
tables and metric conversion tables. An interesting part 
of the book is the detailed record of all motor vessels 
propelled with engines of more than 300 shaft horse-power 
which have been constructed during the period 1904 to 
1925. The ships are arranged in alphabetical order and 
also according to the year in which they were built. The 
volume is one which contains much of interest and value 
for the motor ship builder and user, and all interested in the 
future of the marine oil engine and its various applications. 


“ Hurre’’ Des Ingenueurs Taschenbuch,” Vol. IT., 
1926. Wilhelm Ernst und Sohn, Wilhelmstrasse 90, 
Berlin, W. 66. Price 14-70 R. marks.—This second volume 
of the Jubilee edition of ‘‘ Hitte,” published by the 
Akademischen Verein Hitte E.V. Berlin, has, like the first 
volume, been entirely revised and brought up to date. 
There are five main sections, which are devoted to machine 
details, prime movers, machine tools and appliances, lamps 
and illumination, and electro-technies. In the first section 
account has been taken of newly introduced standards, 
and fresh material has been added to the chapters on the 
friction of bearings, gears, and belt drives. The chapter 
on the control of machines consists of two parts dealing 
with vibration, balancing and damping, and the regulation 
of pressure, speed and temperature respectively. In a 
preface to the second section short chapters are intro- 
duced on human physiology as applied to engineering, 
energy and its economics, and wind turbines. The main 
parts of this section are devoted to boilers, steam recipro- 
cating engines and turbines, interna] combustion engines, 
and gas and water turbines. There are four parts to the 
third section of the book, which are devoted to machine 
tools and workshop appliances, lifting appliances, and the 
transport of materials, pumps, and blowers, and com- 
pressors for gas and air. This section is framed on generous 
lines and is well illustrated by drawings. New material 
has been added to the tourth section on lamps and i}lu- 
mination, which is divided into three parts dealing with 
photometry, the sources of light, and the design of lighting 
schemes. The fifth and last section of the book on electro- 
technics is again subdivided into eleven chapters, com- 
prising sections on fundamental laws and units, primary 
and secondary batteries, generators and motors, and trans- 
formers and rectifiers. The chapters on testing include 
measuring apparatus and the testing of alternators and 
generators. The requirements for economical distri- 
buting and switching are also discussed, and the section 
closes with a long chapter on the electrical heating of 
liquid, gaseous and solid bodies. There is a useful appendix 
of the alphabets of various European countries, as well as 
a general index. In all there are some 1187 pages. 


Tue 1926—the seventeenth—edition of “ Kelly's 
Directory of Engineers, Iron, Metal and Motor Trades’ 
has recently been published. This directory embraces 
England, Scotland and Wales, and the principal places in 
Ireland, the Channel Islands and the Isle of Man. It con- 
tains the names of those engaged in the many activities in 
the various trades indicated by its title, both the manu- 
facturing and selling branches being dealt with, there 
being altogether some 1700 headings. The book comprises : 

(a) The names for each county arranged alphabetically 
under the towns and villages; (+) an alphabetical classi- 
fication of trades for the London Postal District, arranged 
with the names under each trade heading in alphabetical 
order; (c) a similar classification of trades for the rest of 
England, Scotland and Wales; (d) an alphabetical list 
of the names of some 10,000 branded articles and specialities 
used in the engineering and allied trades, together with 
the names and addresses of the manufacturers; (e) an 
alphabetical list of the names, with addresses, of the manu- 
facturers of iron and steel sections, together with the sizes, 
&c., made by each ; and (/) a list of various brands which 
appear on iron and steel work, together with the makers’ 
names and addresses. The book is published by Kelly's 
Directories, Ltd., 186, Strand, London, W.C. 2, price 
45s. net, post free. 








THE ENZA POWER AND IRRIGATION 
PROJECT. 


Tue Enza torrent forms the boundary between the 
Italian provinces of Parma and Reggio Emilia. The 
administrations of those two provinces have jointly under- 
taken a project of water storage for power and for irriga- 
tion, which is interesting as being at once typical of its 
class and notable for certain features which the local 
conditions have suggested. 

The catchment of some 260 square kilometres lies at an 
average altitude of 910 m., the highest portion being at 
2017 m. In a ravine a little below the confluence of the 
Loma torrent with the Enza a dam 53 m. in height will 
store the run-off of that area in a reservoir of 60 million 
cubic metres capacity. The site is about 45 kiloms. from 
Parma and 38 kiloms. from Reggio. This will be a multiple- 
arch dam, and between two of its buttresses there will be 
a power plant of about 30,000 kilowatts capacity. Imme- 
diately below this dam the tail-water and overfiow will be 
received in a reservoir of 2 million cubic metres capacity, 
formed by a dam 20 m. high situated about 1 kilom. down- 
stream. About 2 kiloms. further downstream the water 
from this reservoir will be utilised in part by a power 
station supplied through pressure pipes under a head 
of 40 m., machinery for 3600 kilowatts being provided. 





It is intended, however, to utilise only the dependable 
minimum flow of 8 cubic metres per second, giving 2500 
kilowatts. 

A diversion weir near Guardasone, at a considerable 
distance downstream from the lower reservoir, will utilise 
this flow, and that due to the affluent streams of the inter- 
vening stretch of the Enza, for the irrigation of 
extensive areas in the provinces of Parma and Reggio 
Emilia, 4100 hectares in the former and 7200 in the latter. 
The soils and crops are such that a duty represented by 
some 13 waterings of 7 cm. each is expected to provide 
effective irrigation. The larger dam will be 275 m. in 
crest length, the arches inclined at about 45 deg., the 
buttresses 90 m. wide at the base and 6 m. at the top, 
carrying a roadway of the same width. Both the arches 
and the buttresses will be of reinforced concrete, the 
weight of steel per cubic metre in the former being 6 kilos. 
The spillway has a capacity of 1000 mecusecs. 

The lower dam is of the same type, the crest length 
180 m., the middle 120 m. being a spillway. The reservoir 
will effect the daily regulation of the tail-water flow from 
the main power-house in the large dam, furnishing at the 
same time a constant flow of 8 mecusecs to the lower power 
station and for irrigation. 

The project is described, with a map and tables relating 
to the two irrigation systems, in J Lavori Pubblici. 








Letters to the Editor, 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE FLETTNER RUDDER. 


Sin,—I am indebted te Mr. Best for his information re the 
practical application of this invention, but I must contond that 
its partial balancing merely mitigates the demand for power to 
operate it, and the fact still remains that a similarly balance: 
rudder, if positively operated, may attain to any angle, while 
the Otter Board method of control limits the angle attainable 
to the resultant of all the forces in action, as we all know an 
Otter Board cannot be worked “ dead to windward.” 

I am surprised to learn that sea-going craft of 12 knots can 
turn in twice their length with this system of steering, and 
think possibly Mr. Best refers to the old tugmaster’s method of 
backing and filling on one helm, by which in some cases it was 
possible to turn a single-screw boat in a very small «pace, or 
possibly they possess an unusual underwater design for some 
special purpose. 

I readily appreciate that the extremes of helm position may be 
attained within the minimum period, but what angle of main 
rudder plane to keel line does “ hard over ”’ signify in the case 
of a Flettner rudder ? The emaliler the arc swept the less time 
will be taken, also the power available may be considerable, but 
it has to be paid for, which is the whole object of my criticism. 

Mr. Best admits that it is the slip stream from the propeller 
or the flow past the rudder that operates the device, and as in 
both cases these flows are derived from the main propulsive 
agent, it is the propulsive power that must suffer to the extent 
of the drain upon it for steerage purposes 

The rudder will be undoubtedly popular with barge skippers, 
particularly if not their own owners, since it saves them the 
labour of steering ; but what is the effect on the tug’s consump 
tion? This is a test 1 suggest it would be worth making very 
thoroughly. The interest in the invention lies in the subtle 
nature of the forces involved which lend themselves to deceptive 
argument: but in that it claims, I understand, to reduce the 
power needed for steering—i decline to admit it—it transfers 
some of the power needed for operating an ordinary rudder 
from the human or mechanical helmsman to the main engines, 
and if this is a net gain, let it be conceded ; but it does this at 
the increased cost of installation and complication and to some 
extent recalls the man who cut two holes in his hen house door. 
a large one for the hen and a smaller one for the chickens. 
Lt is difficult to sec on paper where it is superior to a well-balanced 
rudder positively controlled 

London, November 6th. Stantey P. Curistie. 


“TIME IS MONEY.” 


Str,—The system of remuneration so admirably described 
by Mr. Perry-Keene in your issue of October 29th is doubly right, 
in that increased effort is recognised adequately and promptiy. 
The absence of sharing the time saved—an unnecessary piece of 
self-deception, because, whatever the share rnay be, the workman 
expects his time and third, and consequently the time allow- 
ance must always be exaggerated to include this condition— 
makes the works part of the system practically straight piece - 
work and therefore easily understood by the men. 

The standard of double time, which the least efficient is 
expected to reach, would seem to make the earnings of the other 
men somewhat extraordinary, uniess, indeed, the works are 
organised on Ford lines, in which the individual must keep up 
with the procession. 

lt is not easy to agree with Mr. Perry-Keene that no reduction 
in the time allowance should be made when the workman is 
provided with improved facilities. No doubt it is a proper thing 
that his earnings should be improved, to show that new methods 
are of immediate general benefit, but the most unreasonable 
Socialist could hardly charge one with want of faith were the 
improvement to range between 10 and 25 per cent. There must 
be many cases where Mr. Perry-Keene’s rule would prohibit 
the introduction of a new tool. The cost, too, of working a new 
method is not always at first apparent. 

lt would be interesting to learn if the general labourers are 
paid on a piecework basis, and also, of much greater importance, 
the foremen, especially having in mind the high earnings of the 
men, 

In most works the foreman has the double duty of getting 
his arranged output and of keeping step with other departments. 
The importance of team work amongst foremen, particularly in 
a works of general manufacturing character, is, of course, well 
known. This is best recognised by a bonus on tote! rather than 
departinental output, and there is # fascinating range of ways 
in which this can be done. 

The one choice not to be made, at least in engineering (to keep 
to things we know about), is profit sharing, even where there are 
profits to be shared. The works duty lies with output, not 
profits. Rosert TRve. 

Thorpeness, November 3rd, 
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New Works at Cheadle Heath of 
Henry Simon, Ltd. 


Wirru conditions as they are at present, to enter 
upon extensions of old factories requires more than 
the average amount of courage on the part of engi- 
neering firms. Still more does it demonstrate faith 
in its products when we see a firm discarding its 
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THE NEW 


FIG. 1--PLAN OF 


existing works and launching out into a brand new 
factory, such as that which Henry Simon, Ltd., Man- 
chester, has recently erected at Cheadle Heath. 
it should be mentioned that for some years this enter- 
prising firm has been handicapped with regard to its 
manufacturing facilities by the fact that its operations 
had to be carried out in two distinct factories, one 
at Stalybridge and the other at Bredbury, both of 
which were controlled from a head office in Man- 
chester. Both these works were capable of turning 
out a large volume of machinery, but they were not 






LLYYYY_YY> Oe 
i i i 


for the next trade boom, which many engineers are |paint shop and packing department. In addition 


anticipating. 
Mr. C, 
director, who is responsible for the design and lay- 


out of the works, visited many factories, both at | mental room. 


| home, on the Continent, and in the United States, 
| to obtain ideas, and the result of his efforts can be 
judged from the description which follows. We 
have paid several visits to the works, and have been 
favourably impressed by the straightforwardness 
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WORKS AT CHEADLE HEATH 


of their lay-out and equipment, as well as by their 
cheerfulness, and by the pleasantness of their sur- 
roundings. With a cricket. ground, bowling green, 
hard tennis courts and a miniature golf course all 


on the company’s own land, there is ample choice | 
| phase for distribution throughout the works for power 
| and 200 volts for lighting. 


for all who engage in outdoor sports to enjoy them- 
selves in healthy recreation. 

The firm’s activities are chiefly concerned with 
flour and rice milling machinery and conveying plant 
of many kinds, and these products involve the 
employment of workers in many different trades, of 


14-0'Te under: af Maa beams 








‘Shenk 11-11 





| working shops. 
| assisted by adopting paint of a blue-green colour 
| throughout. 






































to the foregoing, there are other smaller sections 


Bentham, M.I. Mech. E., the managing | namely, a blacksmiths’ shop, a foundry, pattern stores, 


| an emery filling shop, a testing stand, and an experi- 
The principal connecting link through- 
out the whole of the works is the stores, which, as 
| will be seen from the drawings—Figs. 1 and 2 
| extends along the whole of one side of the works, with 
| the various departments arranged at right angles to 
| it, so that the products of any one department can 
| be passed into store and retained until required by 
some other department to which they can be passed 
out with a minimum of handling. Outside the wall 
of the works which forms one side of the stores 
the main works road and yard extend throughout 
| the whole length. This side of the structure is com- 
| posed of a series of large sliding doors to enable in- 
coming goods to be discharged at any desired point. 
Inside the works and between the stores and the work- 
shops a service road, 20ft. wide, extend: throughout 
the whole length, and sliding doors are provided in the 
| stores opposite each main bay. 

The total area of the site is 23 acres, and the area in 
use is 5 acres, including outbuildings, roads, &c., the 
area covered by the main building being 4 acres. The 
works are laid out all on one floor in order to facilitate 
communication between the various sections, ancl 
at the same time permit of the rearrangement of 
plant to be readily made if desirable. The only 
| restriction to such rearrangement is the brick wall 

round the joiners’ shop, which was necessary to keep 
down fire insurance rates. 

Materials and light machines are run about on low 
trolleys without recourse to much overhead lifting 
apparatus. The heating of the shops is effected by 
hot water pipes overhead, in order to keep the floor 
space clear of obstruction, the hot water being supplied 
by a battery of boilers fired by refuse from the wood- 

The excellent lighting effects are 


POWER. 


Power is obtained from the Cheadle Council, which, 
in turn, gets its supply from the Barton Power 
Station of the Manchester Corporation, current coming 
on to the site at a pressure of 6000 volts and being 
transformed down to 500 volte alternating three- 


The switchboard and transformer are contained in 
@ separate switch house at the opposite side of the 
road to the shops, and the cables are taken under the 
ground through ducts to the various section or dis- 
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arranged to the best advantage. For many years 
the concentration of the two factories and the neces- 
sary administrative departments into one large factory 
has been a subject for consideration, and in 1923 the 
directors decided that the time had come to make a 
move. In making this decision they were influenced 
by the knowledge that what they proposed to do 
would help to relieve the unemployment in the engi- 
neering trade, and it was also hoped that the new 
works would be ready and in running order in time 
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LONGITUDINAL SECTION (LOOKING NORTH) 


FIG. 2—ELEVATIONS AND SECTIONS OF THE BUILDINGS 


which wood-working claims a large percentage. In 
the general lay-out the firm’s objective has been the 
co-ordination of a number of separate factories into 
one complete unit under one roof. The separate 
sections may be classified as follows :—(a) Joiners’ 
shop, in three sections, namely, machinery work, 
bench work and assembly ; (6) sheet metal depart- 
ment, in two sections, namely, black iron sheeting 
and tinsmiths’ work ; (c) machine shop ; (d) fitting | 


| shop; erection shop for iron-framed machines ; (e) 
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tribution boards throughout the works. An iaterest- 
ing feature of the switchboard is the provision of an 
alarm so calibrated as to cover both power and light- 
ing demand and ring a bell when the demand exceeds 
a predetermined figure. This provision is necessary for 
economical working when the supply is on the maxi- 
mum demand basis. In case of an excessive demand 
for current occurring steps are at once taken to find the 
cause, and, if necessary, one of the less important 
sections is shut down until the demand becomes 
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normal, There is a fifteen minutes’ interval in which 
to make these adjustments. 

Generally each shop has a power feeder of its own, 
and at the head of the shop a remote trip switch is 
arranged for cutting off the whole of the power in that 
shop in case of <mergency. Squirrel-cage motors are 


employed generally, and in the wood-working shop 
floor so 


they are accommodated under the as to 
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The framework of the buildings is of steel. It 
consists of lines of girders carried on H section stan- 
chions in the low bays and lattice stanchions in the 
crane bays. From these joists are carried the roof 
principals, which are of the north light type through- 
out—Fig. 3. In the machine shops the tie angle is 
replaced by a light trimmer joist to carry line shafting. 
In between these trimmers are arranged further trim- 








—- — 


Fd 


Valley Jolats 


Enlarged Detail of Truss 
Conn. to 1076 RBS. Bays d Kia 
Trwes Shoe similar te Detail “A 





, Swam Sc. 


FIG.3 NORTH LIGHT ROOF PRINCIPAL 


avoid obstruction by belts. In the machine shops 
the machines are driven in smal! groups and obstruc- 
tion is obviated by raising the motors on stands built 
up of steel angles and about 5ft. high. 


ARTIFICIAL LIGHTING. 


The artificial illumination of the shops is carried 
out by skirted reflectors so as to reduce glare, and 
this effect is further assisted by the bottom half of 
the lamps being sprayed. The size of unit adopted 
is 200 or 300 watts, according to the particular 
requirements, and the fittings are arranged so that 
correct focussing of light is obtained whichever size 
of lamp is used. The switches are grouped so as to 
centralise control and are of the ironclad pattern. 
Plugs for hand lamps are fitted at convenient points 
along each shop. In the offices the lighting is by 
enclosed type lamps with fittings for 200-watt globes. 
The object has been to spread the light of the lamp 
over a large area and give ample diffusion, so as to 
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FIG. 4-ADJUSTABLE HANGER FOR SHAFTING 
* . . —_ | 
reduce shadow intensity. At the same time efficiency 


has not been lost sight of; three-ply glass is used, 
which allows a very thin section of opal to be used 
without making the glass too fragile. 

A special feature of the shop lighting system is that 
each shop has its own three-phase feeder, and the 
lights in that shop are balanced so that any one shop 
working overtime will not cause an unbalanced load. 


CONSTRUCTIONAL DETAILS. 


In the construction of the buildings Messrs. Simon 
have adopted plain and straightforward lines. ‘There 
is no »triving after architectural effect, and as the 
output of the works comprises no very heavy machines 
the framework is of light section. The offices are 
extremely light and airy, but there is a marked absence 
of luxurious furnishings and carpeted floors. The | 
main works buildings consist of eight bays with a 
clear height of 14ft., each 40ft. wide by 340ft. long, 
and three high bays, served by Heywood’s 5-ton 
electric cranes, each 40ft. wide by 360ft. long and 
one hay 180ft. long. 


mers dividing up the overhead steelwork into bays 
10ft. square. This arrangement of overhead steel- 
work combined with a special type of hanger—shown 
in Fig. 4—designed by the firm, standardises the whole 
of the overhead equipment. The chief feature of 
these hangers is the provision for vertical adjustment, 
which comprises two lengths of wrought iron tubing 
2}in. internal diameter, with screwed ends and nuts, 
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FIG. 5 -ARRANGEMENT 


by which the cast iron bottom sections carrying | 
the pedestals can be raised or lowered as required. 
There is nothing special about the foundations for 
the stanchions. They are chiefly concrete blocks of 
the requisite depth and spread, the subsoil being | 
of hard clay, with here and there a pocket of wet sand. 
In one or two places{the pockets were about 10ft. 
deep, and there the concrete blocks were carried down 
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FIG. 6—-ROOF PRINCIPAL 


ply roofing felt, laid on lin. T. and G. matchboarding. 
|The north slope is covered with jin. rough-rolled 
| glass and lead-covered steel glazing bars. The area 
| of glass is exceptionally large for this class of roof. 
Hinged ventilators, worked in sets of twelve by special 
gearing, are arranged as part of the glazing. A ven- 
tilator giving an opening of 2ft. 6in. by 2ft. is set 
every 10ft. By means of these openings a very even 
distribution of fresh air is obtained. 

Lines of cast iron gutters of large section are 
carried on the valley joists, down pipes 6in. diameter 
being spaced every 80ft. The gutters are given a 
fall of I}in. in 40ft. The joint between the roofing 
and the gutters is made by carrying the roofing felt 
down to 2in. from the bottom of the gutter and 
cementing with a special bitumen compound. On 
the glazed side lead flashing is carried from the bottom 
purlin, and the space between the purlin and glass 
is sealed by a lead wind guard. 

The side of the works facing Bird Hall-lane is of 
red brickwork with a steel framework. Stanchions 
are cased in brick-forming pilasters, the brickwork 

| is carried above the roofing and finished off with white 
stone coping. The north and east sides of the build- 
ings are of a temporary nature, the steelwork being 
designed specially to allow for extension. A in. 
| brick dwarf wall, 6ft. high, runs along these sides, 
and the remaining height to the eaves and gables 
is covered in with asbestos cement corrugated sheeting. 
The south side of the works, along which runs the 
main works road, is closed in with sliding doors for 
the full length of the low bays. These doors are of 
| steel and glass, steel sheets being carried to a height 
of 6ft. and glass for the remaining 8ft. 
| With the exception of the woodworking machinery 
section of the joiners’ shops and the smithy, the entire 
| works floor is covered with Duro flooring composition. 
It is laid on 4}in. concrete with the exception of the 
paint shop, where it is laid on wood. The smithy 
| flooring consists of hard bricks laid on edge. In 
the machine bay in the woodworking shops the ground 
is excavated below the floor, so as to allow for dust- 
collecting piping to be carried underneath the floor, 
and for the motors and countershatting for machines 
to be below floor level. The flooring in this bay is 
of 2in. T. and G. boarding laid on 9in. by 3in. timber 
joists. 
The lavatory accommodation has been provided 





Lavatory 
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OF LAVATORIES 


in a novel manner. Four sets of lavatories, arranged 
in two groups of two sets, are built within the works 
buildings, the positions being such that no workman 
has a long distance to walk. To comply with the 
building by-laws these lavatories are raised up through 
the roof of the building, as shown in Fig. 5, and are 
reached by stairways from the various shops, one set 
serving the joiners’ shops, one the sheet metal shops, 





FOR OFFICE BUILDING 















to solid clay. The footings for the walls throughout ; and so on. The lavatories being within the shops 
are of concrete, and where the subsoil was of a sandy | and the stairways visible to the various foremen von- 
nature, or over filled ground, they are reinforced to | cerned, no system of checking has been found 
form concrete beams, concrete blocks being carried | necessary. 

down to solid clay where necessary to support the | The fire protection within the works is by means 
load. | of “ Firefoam”’ extinguishers, and laid round the 
The south slope of the roof is covered with three- | works buildings there is a cast iron water main, with 
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fire hydrants at suitable points. 
appliances are set at various places. 


OFFICEs. 


The office building adjoins the main works building, 
It consists of two 


and is 160ft. long by 80ft. wide. 
bays, each 40ft. wide by 160ft. long and 10ft. clear 
from floor to the springing of the principals. 
cipals at 10ft. pitch. 
ance. 
felt in between the tiles and the boards. 


running the full length of the building. 


The front and sides of the structure are 


high, run 
They are 








FIG. 7—WOOD - 


being spaced at 10ft. centres, give the offices very 
good lighting. The flooring is of red Duro composi- 
tion laid ou boards. The interior of the walls is 
panelled with mahogany and red cypress, and the 
same woods are used throughout for partitions, offices, 
&c. Apart from the waiting-rooms, lodge, blue- 
print room and laboratory, the whole of the interior 
forms one large room, divided into sections by cor- 
ridors with low partitions. The offices of the manager, 
secretary and heads of departments are formed by 
partitions, the upper parts being glazed. 

Various views of the interior of the works are given 
herewith and on page 528. 








PORT EXTENSION WORKS AT SANTOS, 
BRAZIL. 


A contract has been entered into by the Santos Docks 
Company for the extension of the port works, including 
the extension of deep water quays, where the depth of the 
water varies between 25ft. and 3lft. The present linear 
measurement of the docks is 4726 m., and it is proposed 


to prolong the quays by 2700 m. at a cost of some | 


£3,290,000. A considerable amount of new electrically- 
operated loading and unloading apparatus will be re- 
quired. Plans have been submitted to the Inspector of 
Ports for a number of reinforced concrete warehouses 
suitable for the storage of coffee, wheat and other com- 
modities. It is estimated that the works will take from 
eight to ten years to complete. The port movement at 
Santos this year, although lower than last year, is expected 
to exceed 2,000,000 tons. 


In connection with the Santos extension, Congress has | 


been requested by the Chief Executive to consider, and, 
if approved, to authorise, the construction of a new railway 
to the port by the Central of Brazil Railway, a State- 
owned system. The projected line would be a branch of 
the main system, starting from the Santo Angelo Station, 
43 kiloms. from Sao Paulo, or some other point, to Santos 
of Itapema, on the opposite side of Santos harbour. 

The plan, however, is meeting with great opposition from 
existing railway interests. It is pointed out that, apart 
from the injury to capital invested in the Sao Paulo- 
Santos Railway, Sao Paulo, having become the heart of 
the State’s activities, would experience most harmful 
results from the building of a new line or port connecting 
with another centre, and two systems of commercial 
transport would be created to serve the same zone. It is 
proposed, as an alternative, to substitute for cable haulage 
up the planes on the “‘ Serra,’’ an important section of the 
Sao Paulo Railway, an extension of the locomotive trac- 
tion section, which has been pronounced practicable, 


Hose boxes with fire | 


of 
red Accrington facing bricks, the front wall being 
carried up above the eaves gutter to form a parapet. 
Steel section casement windows, 8ft. long by 6ft. 
along the front and ends of the building. 
glazed with }in. polished plate-glass, and, 








although possibly somewhat costly. The advocates of 
| this plan to relieve congestion on the line, caused mainly 
by strangulation on the cablé haulage section, point out 
that the cost and maintenance of the proposed conversion 
would be Jess than that resulting from building a new 
line or constructing another port. 








The | 
framework of the building is of steel, with 40ft. prin- 
The tie bars of these principals 
—Fig. 6—are curved to give an improved appear- | 
The roof is covered with russet brown asbestos 
diagonal tiles, laid on matchboarding with sacking 
On each 
slope there is patented glazing of the same type as 
used for the remainder of the buildings, 12ft. wide, 


SIXTY YEARS AGO. 


For a number of years after Bessemer had brought 
his invention to the commercially successful stage, the 
use of steel for many purposes was seriously restricted by 
the existence of Government rules which, though designed 
to suit the properties of wrought iron, were enforced with- 
out modification in the case of the new material. By 
| 1866 the demand for the official recognition of steel as a 
constructional material had risen to a considerable pitch. 
In our issue of November 9th of that year we reprinted 
a letter which had been sent to the Board of Trade by 
the principal manufacturers of Bessemer steel in this 
country and by several eminent engineers. Among the 
signatories were Wm. Fairbairn; W. and J. Galloway and 
Sons, of Manchester ; John Brown and Co., Ltd., of Shef- 





WORKING SHOP 


field ; the Bolton Iron and Steel Company: Henry Bessemer 
and Co., and Chas. Cammell and Co., Ltd. The chief 
complaint voiced was the refusal of the Board of Trade 
to sanction a departure from its rules in connection with 
the construction of railway bridges. The inspectors had 
still no authority to pass a bridge as satisfactory unless 
its members showed an area equivalent to one square inch 
for every 5 tons of the load they supported. That rule 
was the official prescription for iron bridges, but the signa- 
tories argued that with Bessemer steel, a material which 
they said could without hesitation be guaranteed to bear 
36 tons per square inch, and which mostly could withstand 
44 to 47 tons, the working stress might quite safely be 
raised to 8 tons per square inch. The benefit to be derived 
from such an increase was exemplified by a reference 
to a railway bridge of steel which the London and North- 
Western Railway had erected at Sankey, near St. Helen’s. 
This bridge being employed only for goods traffic was, by 
the regulations then in force, exempt from Board of Trade 
inspection. By the adoption of a higher working stress 
the weight of the bridge had been reduced to five-eighths 
of that of a similar iron bridge of equal strength, and, in 
addition, there had been a consequential saving in the 
foundations required. So long as the Board of Trade 
refused to recognise the improved qualities of steel, the 
employment of that material would, it was argued, be 
prohibited in railway bridge construction. It was sub- 
mitted that this prohibition was antagonistic to improve- 
ment and progress and was wrong in policy. For our 
own part we seemed inclined to doubt the wisdom of laying 
down a modified formula for steel. It was not clear, we 
suggested, that we knew enough as yet about the structural 
value of steel, nor was it evident that the steel being pro- 
duced was sufficiently certain in its quality to render the 
imposition of a modified formula desirable. At Mr. Kir- 
kaldy’s works experiments were at the moment in progress 
on the strength of steel, and until they were concluded, 
we argued, it would be unsafe to introduce any modifica- 
tion. We suggested that the question should be inquired 
into by a Commission similar to that which nineteen years 
previously had been appointed to inquire into the use of 
iron for railway structures. 








THE ROUGH TURNING OF ALLOY STEELS. 


Tests have been made recently by the American Bureau 
of Standards primarily for the purpose of extending to 
commercial alloy steels some of the emp rical laws origin- 
ally worked out by Mr. Frederick W. Taylor, some twenty 
| years ago, in cutting carbon steels. The steels cut included 
| earbon, nickel, low and high chromium, chromium, vana- 
dium, chromium-molybdenum, ana _nickel-chromium 

steels having tensile strengths between about 65,000 Ib. 


in chemical composition and mechanical properties of the 
metal cut on tool life, cutting speed and the power required 
in cutting was determined for the current high tungsten- 
low vanadium, low tungsten-high vanadium, and so-called 
cobalt high-speed steels now on the American market. 
In addition, a study was made of the effect upon tool life 
of cutting speed, feed, depth of cut, coolant, &c. 

Certain measurable differences in ‘ machinability "’ in 
rough turning were found for the different alloy steels, 
but in most cases they were no greater than differences in 
tool performance arising from the “‘ quality "’ and heat 
treatment of the steels from which the tools were made. 
In general, however, when comparisons were made at low 
tensile strengths, plain carbon steels and steels containing 
34 per cent. of nickel were more “ machinable *’ in rough 
turning than steels containing similar carbon content and 
1 per cent. or more of chromium, with or without other 
elements. At high tensile strengths, in the neighbourhood 
of 175,000 Ib. to 190,000 lb. per square inch the order of 
**machinability "’ was often reversed and chromium 
molybdenum and nickel-chromium steels permitted longer 
tool life, under comparable conditions, than 3} per cent. 
nickel or ¢hromium-vanadium steels. The latter, in 
particular, fell off rapidly in “* machinability ” with in 
crease in hardness or tensile strength. 

Tests with various liquids showed that the modern 
high-speed steels do not gain as much in performance by 
the use of coolants as the original high-speed steels de- 
veloped by Mr. Taylor. Of the liquids tried, water was 
most effective in promoting tool life, oil water emulsions 
next, and lard oil the least effective. 








STANDARD PIPE FLANGES. 


Tue British Engineering Standards Association has just 
published the following reports :— 

No. 10, Part 2, 1926, B.S. Tables of Pipe Flanges for 
Land Use (for working steam pressures up to 450 lb. per 
square inch). 

No. 253, 1926, B.S. Table of Cast Iron Flanges for Pipes, 
Valves, and Fittings for Gae. 

Of these two reports the first is a revision of the flangos 
for steam originally issued in 1904. Owing to the increas 
ing use of higher pressures the preparation of additional 
standards to those given in the original publication has 
been found necessary, and a table for 450 lb. per square 
inch working steam pressure has been drawn up and is 
included in the present issue. A table for still higher 
pressures is in contemplation. 

The original tables have been reviewed in the light of 
the experience gained since they were first published, and 
a number of modifications have been made. With the 
exception of the fin. and jin. nominal sizes of the 250 Ib, 
and 350 Ib. standards no changes have been found necessary 
in the flange diameters or both circle diameters. In the 
original report a number of ranges Of steam pressure were 
included in one table. This had been found inconvenient 
in practice, and separate tables for each pressure are now 
given, the tables being designated by letters to avoid con- 
fusion with the original tables, which bore numbers. The 
present publication contains nine tables lettered D to P 
inclusive. 

The limiting working pressure of the original 55 lb. 
standard has been altered to 50 Ib., whilst those of the 
125 lb., 225 Tb., and 325 Ib. standards have been increased 
to 150 Ib., 250 Ib. and 350 Ib. respectively, as being more 
in accordance with present-day requirements. To provide 
an intermediate step in working pressure between the 
50 lb. and 160 Ib. standards a table for a working steam 
pressure Of 100 Ib. has been added. 

The table of dimensions for short bends and tees of cast 
meta! (Table IV. of the 1904 edition) has been included 
as ap appendix, but the table of long bends of wrought 
iron and steel (Table V.) has been omitted. 

Report No. 253, 1926, for Cast Iron Gas Flanges com- 

prises part of table A of the revised B.S. Tables of Pipe 
Flanges, and is intended for working gas pressures up to 
30 lb. per square inch. It covers the requirements of the 
gas industry for pipe sizes up to 48in., and has been issued 
in advance of the complete tables of low-pressure flanges 
at the request of the industry. 
Copies of both reports may be obtained from the British 
Engineering Standards Association, Publications Depart- 
ment, 28, Victoria-street, 8S.W. 1. price Is. 2d. each, post 
free. 





TRAINING FOR AUTOMOBILE ENGINEERING,—- Numbers of boys 
to-day are anxious to hecome automobile engineers, and since 
in many cases their parents have no connection with the in 

dustry, they experience great difficulty in deciding on the best 
course of training to follow in order to fit them for the profession. 
For the benefit of such parents, the Council of the Institution 
of Automobile Engineers has, therefore, after a very careful 
study of the whole question, agreed upon a recommended course 
of training, and has also prepared a list of engineering firms in 
various parts of the country which have in operation special 
schemes for the training of lads. Application for advice in this 
connection (which will be given free to parents), should be made 
to the secretary of the Institution, Watergate House, York- 
buildings, Adelphi, W.C. 2. Parents ere urgently recommended 
to give consideration to the training of their boys before the 
latter have left school, so that the best procedure may be followed 
from the commencement. 

ALLEN Liverstpce, Lrp., Lonpon Starr Divner.—The 
annual dinner—the sixth since the war—of the London staff of 
Allen Liversidge, Ltd., was held at the Trocadero Restaurant 
on Friday last, the 5th inst. As had been done for several years 
past, this dinner had been arranged to coincide with a sales con 

ference, which the company holds each year, so that its repre- 
sentatives from various parts of the country and abroad who 
come to town for the conference might have an super unity of 
attending the dinner as well. Consequently, goodly gathering, 
which included numerous guests, had assembled under the chair- 
manship of Mr. Henry Stevenson, the chairman of the company. 
The dinner was excellent, and the speeches—there were but 
three of them, made respectively by the chairman, Mr. T. G. 
Alien, joint managing director, and Mr. K. 8. Murray, the chair- 
man and managing director of the British Oxygen Company, 
Ltd., who replied for the guests—were not only commendably 
short, but also of an order distinctly above the average. The 
dinner was followed by a dance, and a thoroughly enjoyable 
evening was spent by everyone, the cordial and close relationship 
existing between the company and its employees being much in 
evidence, 
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Railway Matters. 





Tue Great Western Railway Company is seeking powers 
next session to close and abandon the Kennet and Avon 
Canal. Local opinion holds that a motor road should be 
constructed on the site. 


Ir is officially announced by the Great Western Railway 
Company that Mr. W. L. Monckton, the London divisional 
engineer, has retired, and that he has been su , as 
from November Ist, by Mr. R. C. Y. Kirkpatrick, the 
Oswestry divisional engineer. Mr. 8. A. Blackall, assistant 
divisional engineer, Neath, becomes the Oswestry divisional 
engineer. 

Svenska Dagbladet reports that the Swedish inventor, 
M. C. G. Blomqvist, of Knivsta, has produced a new type 
of rail joint which has been tried with success for three 
vears. Negotiations are now proceeding with several 
railway companies in France and Germany for the pur- 
chase of exploitation rights of the invention, which is said 
to reduce wear on the rolling stock. 


Since the year 1923 the London and North-Eastern 
Railway Company has been able, by alterations to roads or 
signalling, to close seventy-nine signal-boxes, thereby 
effecting an economy of £33,000 a year. Many such changes 
will have been made possible by the long-distance opera- 
tion of facing points, such as was done on the Lancaster 
and Carlisle line—see THe ENGINEER of June 4th last. 

Ix this column of our last issue we mentioned certain 
reductions in the London, Midland and Scottish train 
services which had been effected in order to economise coal 
consumption and reduce working expenses. The London 
and North-Eastern has now followed suit. The Pullman 
trains to Leeds and to Edinburgh have been combined in 
one train, as have the’ 1.30 and 1.40 p.m. and the 5.35 
and 5.45 p.m. 

SoME very interesting breakdown work was done last 
Friday and Saturday on the Waterloo and City tube rail- 
way. On Friday morning a conductor rail broke and a 
train came to a stand with a coach spanning the fracture. 
Power had necessarily to be cut off from the line, and not 
only had the remaining vehicles to be removed, but the 
car had to be jacked up in a very limited space before the 
broken conductor rail could be removed and a new one 
inserted. 

THE railway companies have now won the second stage 
in the test case as to their ability to increase their charges 
within the permitted maxima without obtaining the con- 
sent of the Railway Rates Tribunal. The Court of Appeal, 
on November 4th, dismissed the appeal against the judg- 
ment of Mr. Justice Astbury that the companies had that 
power. Should that decision be confirmed by the House 
of Lords, it will be possible for the railways to raise their 
rates so as to bring in another £25,000,000 a year. 


THe monthly statements issued by the Canadian 
National Railways continue to show increased earnings 
and a decrease in operating expenses. The month of 
September established a new record, with net earnings of 
4,915,250 dollars, as compared with 3,940,070 dollars for 
September, 1925. For the nine months ending September 
the net earnings amounted to 25,743,334 dollars, as com- 
pared with 13,325,762 dollars during the corresponding 
nine months of 1925, an increase of 13,417,571 dollars. 


Tue Cardiff Railway was built by the Bute Docks 
interests at a great expense in order to compete with the 
Taff Vale. It is under 12 miles in length, and, owing to 
expensive engineering works, cost £700,000 to build. As 
a result of the Railways Act the Taff Vaie and the Cardiff 
are absorbed in the Great Western, and a sequel! is seen in 
an announcement in the Great Western Railway Magazine 
for November that “ the traffic over the Cardiff Railway 
section does not now justify the retention of a double 
track, and the section is therefore to be converted into a 
single line.” 

TxHose who take an interest in such matters may have 
noticed that the Queen of Roumania and her party are 
travelling in the United States at a nominal charge of 
| dollar per railway used, or 28 dollars in all. As this 
provokes the inquiry: Why make any charge at all ? 
we would say that under the Railway Rates Act, 1906, 
any person giving or receiving free transportation in the 
United States, except a railway company’s own servants, 
is liable to a fine of from 100 dollars to 2000 dollars. The 
Southern Pacific Company refused to make such a con- 
cession, and so the party is not visiting San Francisco or 
any other Californian city. 

Since the report by Colonel Sir John Pringle on the 
collision of May 10th at St. Margaret's, Edinburgh— 
reviewed in THe EnGrvneer of July 16th—was issued, it 
has been made known that some incorrect evidence was 
given and a supplementary report by Sir John has there- 
fore been issued. The point related to the switching-out 
of a certain box and showed that it would have been 
possible to have maintained block working and not to rely 
on telephonic communication. What, however, is of 
greater interest is the statement by the inspecting officer 
that he did not consider that the accusation made against 
the men on strike that they refused to assist persons 
injured in the accident had been proved by the evidence. 
In this connection we would refer to the statement made in 
Parliament when it was rising for the Whitsuntide recess, 
and reproduced on page 581 of our issue of June 4th. 


A serious buffer stop collision occurred at Sligo one 
evening last week, when the mail train from Dublin failed 
to stop at its appointed place. Two carriages were tele- 
scoped, but only one nger was injured. The incident 
ordinarily would not be worth recording, but it serves to 
draw attention to the rarity of railway accidents in Ireland. 
There is the same governmental supervision there as in 
Great Britain, but only one accident—the train blown off 
a viaduct on the Burtonport Extension on January 30th— 
was inquired into last year, and a collision during shunting 
at Greystones on August 6th during 1924. Moreover, since 
the Portadown derailment of June 30th, 1886—forty 
years ago—there had, excepting the Armagh disaster of 
June 12th, 1889, been no accident in which more than two 
passengers were killed until the above-mentioned accident 
on the Burtonport Extension. Four passengers lost their 
lives then. 





| single-handed fill all the bunkers from the pump room, 
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Notes and Memoranda. 





THE sum of £400 is allocated in each calendar year by 
the Institution of Petroleum Technologists to the advance- 
ment of research in petroleum technology and its basic 
sciences, and the Council is prepared to receive applica- 
tions for assistance from this fund. Applicants proposing 
to engage in research in a university institution must be 
recommended by the professor under whom they 
to work. Applications from full members of the Institu- 
tion require no additional! support. Applications for grants 
from this fund must be received by the secretary not later 
than December Ist. Application forms may be obtained 
from the secretary of the Institution at Aldine House, 
Bedford-street, Strand. 


Tue Automobile Association has approached certain 
shipping companies with a view to the installation of 
efficient trays and satisfactory means of handling cars, 
during shipment, with the least possible risk of damage. 
The antiquated method of slinging by means of ropes 
through the wheels from the axles has always been a 
source of anxiety to car owners. Apart from the grave 
risk of damage to the car and mechanism, the need of 
some new and quick method is important. The Auto- 
mobile Association anticipates that as a result of these 
efforts, a majority of the shipping companies will, in the 
near future, institute an improved lifting system which 
has proved most efficient and satisfactory, and has none 
of the attendant risks of damage prevalent with the old 
system of slinging. 


“ Trranire " is the name given to a new patternmaking 
material in the form of a kind of stone powder which, 
when mixed in the right proportions with the proper 
liquid, can be poured into a mould, and after allowing 
from four to six hours for setting, will give a pattern plate 
which in appearance strongly resembles marble, but with 
a surface which can be readily finished by means of a file 
or sandpaper. An advantage is that the new material 
can be prepared in a few minutes, the method of procedure 
being somewhat similar to the process of making a plaster- 
of-paris pattern or mould, but without the drawback which 
attaches to the latter of having to be used the moment it 
is mixed. Contraction on drying is negligible. The new 
material has been introduced by the Constructional Engi- 
neering Company, Ltd., of Birmingham. 


’ 


TuHE effect of the stoppage et British collieries on the coal 
traffic through the Suez Canal has been very pronounced. 
According to the official figures, the monthly totals of 
eargoes of British coal passing through the Canal were 
55,000 tons in March, 26,000 tons in April, 11,000 tons in 
May, 5000 tons in June, 400 tons in July, and none either 
in August or September. As compared with a monthly 
average of 50,000 tons in 1925, the monthly average for 
the first three quarters of the current year declined to 
19,000 tons. On the other hand, since the time when this 
country was obliged to reduce coal exports, and eventually 
to stop them altogether, certain countries east of Suez, 
principally India and South Africa, have resumed their 
shipments of coal through the Canal. From June to the 
end of September these reached 43,000 tons. 


THE maintenance of schools giving technical instruc- 
tion in watchmaking has long been a practice in both 
Switzerland and France. The oldest French institution 
of this sort is a municipal! watchmaking school maintained 
at Besancon since 1861. According to a report by the 
United States Commercial Attaché in Paris, projects for 
State support of the watchmaking school have been under 
discussion for many years. They resulted in an agreement 
in 1921 between the city and the State by which the school 
was to be enlarged. Only in June, 1926, however, did 
this agreement take form in actual construction. The 
new buildings are to be on ground covering 9300 square 
metres of a value of 6,500.000f. The new school is to be a 
national institution. In 1912 there were only 65 pupils 
attending the school. Now 170 are enrolled and are all 
that can be accommodated in the space available. The 
new buildings are planned eventually to house 450 papils. 


Tue serious decrease in the consumption of coal in 
Bombay is pointed out by the Tariff Board in its report 
on the coal industry. In the four years immediately pre- 
ceding the war the supplies of coal which reached Bombay 
amounted to 1,200,000 tons a year. The present average 
consumption is only 600,000 tons. This is attributable 
not to any decline in industrial activity, but mainly to the 
displacement of coal by hydro-electricity and fuel oil. 
In 1913-14 there were eighty-two cotton mills in Bombay 
City and Island, all of which used coal as their sole source 
of power. In 1924-25, sixty-one mills used hydro-elec- 
tricity as their main source of power, twenty-three used 
fuel oil, while the number of mills still dependent entirely 
on coal was seventeen only. The power supplied by the 
Tata hydro-electric companies in 1924-25 was equivalent 
to about 400,000 tons of coal, while the imports of oil 
amounted to 60 million gallons, which may be taken as 
equivalent to 450,000 tons of coal. The completion of the 
new hydro-electric stations will lead to a further displace- 
ment of coal by electricity. 


Four pumps intended for the new large power station 
at Rummelsburg, near Berlin, for conveying pulverised 
coal to the boiler-house have recently been tested by the 
Aligemeine Elektrizitats-Gesselschaft, the makers. Each 
pump is to convey 50 tons of coal dust per hour from the 
pulverising plant to the bunkers in the boiler-house, a 
distance of 250 m. (830ft.) and a height of 35 m. (117ft.) 
Each pump is driven by a 90-kilowatt motor, running at 
960 revolutions per minute, and consists primarily of a 
long spiral conveyor which propels the coa] dust for a 
certain distance. At the end of the casing air at a pressure 
of 2 atm. (20-4]b. per square inch) is blown in, which 
turns the coa! dust into a kind of emulsion, which can be 
forced through pipes of small bore to a great distance. 
There is an eight-way slide above the bunkers which can 
be actuated from a distance by electricity, and with the 
help of which the attendant at the pumps can deliver the 
coal dust to any one of the bunkers at will. Electric 
indicators show to the attendant at the pumps the exact 
level to which the bunker is filled, and he can therefore 











Miscellanea. 





Tux new plant of the Canada Paper Company at Windsor 
Mills, Quebec, is the first in Canada to make pulp by the 
Keebra process. 


GERMANY’s commercial fleet, which totalled 5} millions 
before the war, sunk to 419,000 tons during the war, and 
had now been built up to 3,300,000 tons. 


PoLanD has acquired from French builders five 3000-ton 
cargo ships, which are to form the nucleus of a mercantile 
fleet. Three of the vessels have been carrying coal from 
France and England and two others are on the stocks at 
Caen. A state trading company is to be formed with 
headquarters in Danzig. 

ArrRIva.s of coal by waterway to the port of Hamburg 
fell short by 16,022 metric tons in the first half of October, 
compared with the first half of September, and by 8167 
tons compared with the second half of September. The 
falling off was principally due to the strike of quay labourers 
at the beginning of October. 


Txe official returns of the Chinese Government Rail- 
ways show that during 1925 the total revenue was 
117,000,000 dollars, while the expenses were 73,000,000 
dollars. Both these figures represent an increase on the 
previous year, but there was a reduction in the surplus of 
4,000,000 dollars (1 dollar = 2s. roughly). 


Ir is reported that a fibre rope that is unsinkable has 
been produced by an inventor of The Hague. The rope 
includes a core of “‘ foam rubber,” according to the Journal 
of Commerce, that has a specific gravity only one-fourth 
as great as that of cork, has a practically unlimited crush- 
ing strength, and a very great tensile strength. 


SHAREHOLDERS of the Marconi International Marine 
Communication Company, Ltd., have been informed that 
the company has recently come to a working arrangement 
with its principal competitor, the Radio Communication 
Company, whereby substantial reductions in expenditure 
are effected, together with an improvement in the service 
to shipowners. The companies retain their separate entity 
in every way. 

Locuatsn hydro-electric scheme is being proceeded 
with apace. Recently a Glasgow engineer surveyed some 
lochs on Balmacara Estate, and another engineer made 
a survey of others. The report of each is expected to 
be in the hands of the promoters in a few days, when a 
general meeting will be held to consider the reports. It 
is understood that if they are approved, work will be pro- 
ceeded with forthwith. 

THE very successful idea of joint meetings of the Royal 
Aeronautical Society and the Institution of Automobile 
Engineers was again carried out on November 4th, when 
Mr. G. F. Mucklow, M.Sc., read a paper on the effect of 
altitude and of hydrogen on an internal combustion engine. 
The value of such meetings of kindred bodies is consider- 
able, and the joint gatherings are, we understand, to be 
continued by the two bodies in question. 


Dvus.in’s first automatic telephone exchange, actually 
serving about 1600 subscribers, but with a capacity for 
4000 lines, will be opened early next year. The exchange 
situated in Ship-street, formerly formed part of the British 
military barracks The position has been chosen as being 
that best able to give relief to the Central Exchange, which 
has found great difficulty in meeting the increasing demands 
on its services. Six months later the Merrion Exchange 
will be completed, and a third, to include all the centre of 
the city, with Dramcondra and Clontarf will follow. 


Tue distinguished services in the Chair of Electrical Engi - 
neering at University College for forty-two years of Dr. J. A. 
Fleming are being recognised in fashion by the 

inting of his portrait, the artist being Sir William Orpen. 
Phe portrait will be placed in University College, a replica 
being given to Dr. Fleming himself, who wishes to offer 
it to the Institution of Electrical Engineers. The Portrait 
Fund Committee is anxious to bring the fund to a successful 
conclusion. Any gift, however small, will be acceptable. 
Subscriptions should be sent to Professor W. C. Clinton, 
University College, London, W.C. 1. 


Amonost the answers received by the American National 
Association of Manufacturers in answer to an inquiry 
concerning the effects of the Ford five-day week, the 
following note has been received from Mr. George L. 
Markland, jun., chairman of the board, Philadelphia Gear 
Works :—‘“‘ The men of our country are becoming a race 
of softies and mollycoddles ; it is time we stopped it and 
turned out some regular he-men—too many paternalistic 
laws by city, State and nation. Any man demanding the 
forty-hour work week should be ashamed to claim citizen- 
ship in this great country. I see in it a gradual sinking 
into decay.” 

Ir is now reported, states British Industries, that the 
rolling mills in this country wil] not be producing steel 
in anything like normal quantities til] the end of the year. 
Arrangements are being for heavy deliveries of 
American coal, and a few mills are rolling smal! quantities 
of British steel at ial prices to meet increased costs. 
Steel prices are well snpinoaland and likely to be higher, 
while great caution is being exercised as regards contract- 
ing ahead until there is more certainty as to costs. There 
is still a fair amount of work being offered for both home 
and export, and if only the strike were out of the way there 
is a large volume of orders to be placed. 


ANOTHER unit was added to the system of the Shawi- 
nigan Water and Power Company by the formal opening 
on October 22nd of the St. Narcisse power station on the 
Batiscan River, Que. The new station has an installed 
capacity of 22,000 horse-power, and the power generated 
is transmitted at 60,000 volts to the Three Rivers,, where 
it feeds into the Shawinigan system. The present develop- 
ment utilises three falls, some of its features being note- 
worthy in power-house construction. It includes a com- 
paratively low dam above the large fall, the power-house 
in the gorge near the foot of the rapids below, and a tunnel 
of 13ft. in diameter, through which the water is carried 
from the dam to the power-house. The tunnel, which is 
in solid rock, was driven from four different points, and the 
work was carried out with such accuracy that the various 
headings of the tunnel met exactly. 
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Theoretical and Experimental Elasticity. 


Despite the vast amount of mathematical and 
physical research which, since the days of Galileo, 
has been concentrated on the study of elasticity 
and strength in materials, it is a remarkable fact 


)| that there is still no approach to unanimity in the 


views held by different authorities regarding the 
cause of failure in metals under load. In the course 
of his Hawksley Lecture last Friday evening, 
Professor Coker reminded his audience that 
Rankine many years ago expounded the view that 
the failure of a metal specimen occurred when the 
stress applied to it exceeded a certain limit. 
Unthinkingly we may perhaps be inclined to regard 
this view as abundantly self-evident and as 
demonstrated and proved by our everyday expe- 


.| rience. But what actual evidence have we in its 
pt | Support ¢ 


When a load is applied to a specimen 
the only outward indication ordinarily observed 
which distinguishes the stressed from the un- 
stressed state is an alteration in the dimensions 
of the specimen. There are certain other modifica- 
tions which close observation reveals. A small 
transitory thermal effect can be detected. If the 
specimen is transparent its optical properties will 
be affected. If the load is high enough signs will 
be revealed that uncer its influence some re- 
arrangement occurs in the internal structure of the 
specimen. Carefully analysed, it will be found 
that none of these indications provides any sound 
evidence that stress is the deciding factor limiting 
the load that can be borne by the specimen. 
When we speak of a specimen breaking under a 
stress of 28 tons per square inch we are apt naturally 
to regard the 28 tons as the cause of the breakage. 
We know that the specimen when unstressed will 
not break and that when it is stressed to the stated 
amount it will fracture. But it is purely an assump- 
tion to hold that the stress is the real deciding 
factor. The actual cause @ priori is just as likely 
to be some one or other of the various consequences 


“| which the application of stress to the specimen 


produces. We are not entitled to argue that these 
consequences can only be produced by the applica- 
tion of stress. If they can be produced otherwise, 
then clearly stress per se must cease to be regarded 
as the prime cause limiting the load which a 
specimen can bear without breaking. 

Many alternatives to the view advanced by 
Rankine have, as Professor Coker’s remarks 
recall, been advanced. A simple and obvious one 
is that which holds that a limiting strain is the 
decisive factor. That opinion was, after consider- 
able reflection, arrived at by St. Venant, an 
elastician of the highest repute in his own day 





and still in ours. It is a view which a logical 





mind, free from the bias of convention 
and habit and trusting strictly to the direct 
impressions received by the senses, would arrive 
at from the phenomena accompanying the breakage 
of aspecimen. The principal phenomenon observed 
is one purely of strain, and of the subsidiary 
henomena strain, and strain alone, may readily 
accepted as the explanation. ,St. Venant's 
view does not, however, fit all the facts that are 
now within our knowledge. Both it and Rankine’s 
are upset by, for example, certain aspects of the 
group of phenomena which we call the fatigue of 
metals. If we hold to either of these views we are 
at once committed to a theory as to the nature of 
fatigue which involves assumptions of a very 
large order that are either not substantiated or 
are definitely disproved by experiment. If, for 
instance, we adhere to Rankine’s view we are 
immediately involved in an attempt to explain 
how a stress lower than the limiting value can pro- 
duce locally a stress equal to or greater than that 
value. If we adhere to St. Venant’s view we are 
forced to contemplate some mechanism leading in 
an obviously complex manner to the accumulation 
of strain in a specimen subjected to alternating 
or repeated loading. Similarly the phenomenon 
called ‘‘ creep ’’ obviously does not support Ran- 
kine’s view. Neither does it support St. Venant’s, 
as a reference to the results of Professor Lea's 
researches willshow. Other elasticians, among them 


» | Sir George Darwin, have found the criterion in a 


limiting value of the shear stress developed in a 
specimen under load. It certainly seems true that, 
no matter what may be the nature of the load— 
tensile, compressive, torsional, bending, and so on— 
failure involves, or is initiated by, a shear action. 
That such action is present is deducible from a close 
study of fractured specimens and is confirmed by 
mathematical analysis. Shear stress is the only 
pure stress that can be applied to a specimen, all 
other kinds, such as bending and simple tension 
or compression as ordinarily imposed, being of a 
compound nature. It is therefore logical to extend 
Rankine’s view, provided we hold it, and make the 
deciding factor a limit of shear stress. In the same 
way, if we hold St. Venant’s opinion, we might 
make the criterion more definite by specifying a 
limit of shear strain as the deciding factor. In 
neither case, however, does the increased definition 
diminish the difficulties encountered with the less- 
defined conception. The explanation of the mech- 
anism of fatigue, for instance, becomes more rather 
than less complex. Other authorities have 
advanced compound criteria such as a limiting 
strain combined with a maximum shear stress, or, 
uniting strain and stress in their dynamic equiva- 
lent, have specified as the deciding factor the total 
energy given to the specimen. 


In his lecture before the Institution of Mech- 
anical Engineers, Professor Coker did not attempt 
in any way to guide us as to the relative merits of 
these and similar conflicting views regarding the 
cause of failure in materials. It is certain, however, 
that had he done so many among his audience 
would have found greater practical interest in his 
fascinating, but somewhat scientifically abstruse, 
account of modern progress in the study of elas- 
ticity and plasticity. He would also, we believe, 
have helped to remove the regret felt by many 
that after nearly three hundred years of study 
elasticians are still not in a position to contribute 
anything but mathematics to our knowledge of the 
behaviour of metals under load. If at this date 
they are still unable to tell us what determines the 
failure of metals, what value, it may be asked, will 
accrue to us from our somewhat painful endeavours 
to follow them in the elaborations of their subject. 
So long as elasticians confined themselves to a 
purely mathematical discussion of the properties 
of an idealised imaginary substance, it did not 
seem to be worth the time of more practical people 
to seek understanding from them. Within recent 
years, however, elasticians have exhibited a satis- 
factory tendency to descend from the clouds of 
pure hypothesis and to enlist the assistance of 
experiment. They need no longer be suspected of 
regarding their subject as one primarily designed 
to afford an opportunity for the exercise of their 
mathematical abilities. Modern metallurgical and 
crystallographic research, the results obtained from 
the application of X-ray analysis, advances.in our 
knowledge concerning light and the progress made 
in the investigation of the sub-atomic structure of 
matter are now all recognised as coming within the 
purview of the elastician. Photo-elasticity and 
photo-plasticity—Professor Coker’s especial field— 
the wonderfully beautiful “soap film’ method 
applied by Griffiths and Taylor and others to the 





elucidation of the distribution of torsional stress 
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in a specimen of non-circular section and Nadai’s 
study of the behaviour under stress of solid paraffin 
blocks, are particular instances of the increasing 
tendency of elasticians to turn at the earliest 
possible moment in their investigations from mathe- 
matics to experiment. If for the time being 
the elastician’s ways still seem hard to follow, 
if they seem still to be considerably detached from 
practical questions, if they still appear to neglect 
elementary considerations in favour of seemingly 
minor abstractions, we may content ourselves 
with the knowledge that the basis on which the 
work is now proceeding is a healthy one, which has 
been very largely freed from hypothesis and 
which has been given a definitely experimental 
foundation. In particular it is desirable to curb 
any impatience which we may be inclined to show 
regarding the elasticians’ continued failure to come 
to any settled conclusion regarding elementary 
matters, such as the true cause determining the 
breaking of metals. In nothing is it truer than in 
this instance, that elementary is synonymous with 
fundamental. There is a vast amount of over- 
burden remaining to be sifted before these funda- 
mental matters can be reached. The answers to 
what we as practical people may regard as ele- 
mentary questions will demand a knowledge of 
elasticity much greater than we possess at present, 
but towards which, it is certain, we are definitely 
progressing. 


Electrical Distribution. 


WHILst considerable thought and ingenuity have 
been brought to bear on the.problem of raising the 
efficiency of power stations, the equally important 
and pressing task of modifying and improving 
distribution systems has to a large extent been 
neglected. Nevertheless, recent papers and utter- 
ances indicate that it is rapidly becoming apparent 
to those who have set out to better the eleetricity 
supplies of this country that, if cheap current is 
to become available the distribution side of the 
electricity supply business must receive attention. 
In his paper on “ Present and Future Develop- 
ment of Electricity Supply,’’ read before the Engi- 
neering Section of the British Association, Sir 
John Snell drew attention to the importance of 
minimising distribution expenses which in many 
cases add very materially to the price at which 
current is sold, Last week another paper entitled 
“The Design of City Distribution Systems and the 
Problem of Standardisation ’’ was read before the 
Institution of Electrical Engineers by Messrs. 
J. R. Beard and J. G, N. Haldane, who considered 
in detail the design of a system that might be 
adopted as standard, and how far existing systems 
may gradually be brought into line with it. 

That the present is an opportune time for dis- 
tribution engineers to take stock of the existing 
position with the object of anticipating the con- 
ditions to be met within the course of the next 
few years there can be no doubt. Improvements 
in distribution should as far as possible take place 
in conjunction with the improvements in central 
stations, for otherwise it is well within the range of 
possibility that many consumers of electricity will 
find themselves in little, if any, better position 
than they were originally. The standard system of 
distribution which Messrs. Beard and Haldane 
advocate is the three-phase four-wire system with 
a pressure of 400 volts between phases and 230 
volts between phases and theneutra!. Few engineers 
wil! object to this recommendation, except perhaps 
those who have been associated with direct-current 
distribution all their lives and can see no merit 
in anything else. As the authors truly remark, 
at the present time alternating current meets the 
need of consumers quite as well, if not better, than 
direct current, except for a very few types of motor 
drives which can always be dealt with by local 
conversion and should not be allowed to affect 
the general decision. The three-phase four-wire 
system is at least as economical in copper as any 
other system for giving domestic single-phase 
supplies at a given voltage to earth, whilst the 
system is also the most suitable for supplying 
industrial power. Investigation has shown that, 
compared with the recommended four-wire three- 
phase system, the expensive converting plant which 
direct-current distribution requires increases, under 
the conditions assumed, the overall distribution 
costs from 20 to 40 per cent., depending on the load 
density, even after making full allowance for the 
saving in labour charges brought about by the 
modern automatically operated sub-station. As 
we have often pointed out, there has been far too 
great a tendency in this country to perpetuate 


of bygone days. From, the, manufacturers’ point 
of view it is, of course, a very desirable system, 
involving as it does a considerable amount of costly 
converting machinery and unnecessary loss. On 
the distribution side the electricity supply industry 
of Great Britain is undoubtedly in a very unsatis- 
factory state. The conglomeration of systems, 
voltages and periodicities is a great disadvantage 
which no national system of interconnected super- 
power stations will remove. Under the standard 
scheme which the authors advocate there would 
be only two transformations between the main 
transmission system and the consumers. In large 
main sub-stations the transmission pressure would 
be reduced to 11,000 volts for distribution to large 
power consumers and to the transforming centres, 
which would supply the low-voltage networks ; 
in numerous standardised transforming centres the 
pressure would be stepped down from 11,000 to 
400 /230 volts for distribution to domestic and small 
power consumers. We need not, however, consider 
the authors’ scheme in detail. A more complicated 
and difficult matter is how existing systems can be 
standardised. As the majority of city areas are 
already partially developed the complete adoption 
of the standard system is in most cases impossible. 
As regards the standardisation of voltage, a very 
large proportion of the existing systems operate 
at pressures within the range of 200 and 230 volts, 
and over this range a change to 230 volts can be 
carried out at comparatively small expense ; 
indeed, the authors contend that a change over of 
this sort, including any necessary modifications, to 
the undertakers’ own apparatus, such as sub- 
station plant meters, &c., ought not to add more 
than about 5 per cent. to the existing expenditure 
on distribution, and that on a growing load this 
would be rapidily offset by the reduced capital 
expenditure arising from the higher distribution 
pressure. There are, of course, systems operating 
below 200 volts, such as 100 and 120 volts. On 
direct-current systems it would, in these cases, 
be necessary to replace or re-wind all the motors, 
whilst on alternating-current systems they might 
be fed from auto-transformers, which would usually 
be somewhat cheaper. In any case the cost of the 
change over might be greater than that involved 
with the higher voltage systems, but it is to be 
remembered that the capital expenditure which 
could ¥e saved in the future would increase with 
the amount that the voltage was raised. On systems 
having a normal rate of growth it has been found 
that the cost of raising the voltage is 1ecovered 
within, at the most, two years from the time the 
change was made. With systems operating at 
pressures between 230 and 250 volts practically 
the sole advantage which the undertaker is likely 
to gain from standardisation is the possibility of 
an increased growth of the load brought about by 
the benefits which standardisation bestows upon 
the consumer. Standardisation of voltage is, 
however, only one step in the direction of the 
ultimate goal, the next important modification 
being the general adoption of 50-cycle alternating 
current, and, needless to say, in direct-current 
areas where the power load predominates a com- 
plete change over would be a very expensive matter. 
In no case which the authors have considered is it 
a practicable scheme to scrap the existing system 
entirely. But in an area where the power load is 
developing rapidly it pays to superimpose the 
standard system for dealing with all the new load. 
That economy is ultimately secured by such a 
change there appears to be no doubt, although 
even on a rapidly growing system it may be some 
years before a saving in dealing with the new load 
balances the heavy initial cost of the new system. 
In areas where only a slow growth of power may 
be expected a complete limitation of the growth 
of the existing direct-current system cannot be 
justified. Nevertheless in such areas a great deal 
can be done in the direction of gradually super- 
imposing a standard system on the most favour- 
able parts of the area as opportunity occurs. 


When the power load is small a change over is a 
comparatively easy matter. Many such changes 
have taken place during the past few years, a factor 
which has often had considerable influence in these 
cases béing the reduction in the cost of maintaining 
old networks when fed with alternating current in 
place of direct current. There are, of course, 
various difficulties in the way of introducing the 
standard distribution system to which we have not 
alluded, such as that which arises when the system 
to be standardised does not involve the use of 
four-core cables, but these difficulties need not be 
discussed here. The main fact to be emphasised 
is that in the past far too much money has heen 















































































future cheap electricity is to be made available, 
every effort must be made to adopt a cheap and 
efficient system, such as that which Messrs. Beard 
and Haldane recommend. That all engineers are 
striving their utmost to simplify their distribution 
systems we do not believe. There is unquestion- 
ably a tendency in this country to extend the 
uneconomical systems and to install complicated 
and costly automatic converting plant, rather than 
to superimpose a relatively cheap and efficient 
alternating-current system, which sooner or later 
is bound to show material advantages. To pay 
attention to the generating side of the electricity 
supply industry and to neglect the distribution 
side is a short-sighted policy, for without efficient 
distribution the long-promised cheap and abundant 
supply of electricity cannot materialise. 
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Battleships in Action. By H. W. WItson. 

volumes. London: Sampson Low. 42s. net. 
Tuts book is in effect a sequel to the author's well- 
known work, “ Ironclads in Action,”” which appeared 
in the ‘nineties. Although so long an interval has 
elapsed, the original style of narrative has been 
followed very closely in the present volumes. Mr. 
Wilson's method is to give an analytical survey of the 
naval campaigns that come within his purview, 
emphasising the technical aspects, and drawing con- 
clusions from such facts as appear to be definitely 
established. His well-documented pages reveal the 
thoroughness of his search for material, a great deal 
of which will be new to the general reader. While the 
first volume contains a highly instructive résumé ot 
naval warfare from the Crimean era to the Balkan 
conflicts of 1912-13, a more immediate interest 
necessarily atiaches to the second volume, which 
treats exclusively of the Great War. It constitutes 
the first critical history of the naval operations of 
1914-18, previous versions of which, having been 
officialiy inspired by one or other of the late belli- 
gerents, are not always free from a suspicion of bias. 
Mr. Wilson has obviously striven to maintain an 
impartial attitude throughout. He maintains it so 
well, indeed, that his comments on British strategy, 
tactics, and material are not always flattering to 
national pride. If he has erred at all, it is in trusting 
a little too implicitly to German sources of informa- 
tion. To this, of course, he might reasonably retort 
that the German authorities since the war have re- 
leased more naval data of a technical character than 
the British Admiralty has seen fit to do. Further, 
that the accuracy of German statements reflecting 
on the equipment of our Navy have not only gone 
unchallenged in this country, but have been con- 
firmed by the writings of Lord Jellicoe and other 
British commanders. In any case, his criticisms pro- 
vide food for thought, and will, we hope, be studied 
by all to whom the efficiency of the British Navy, 
present and future, is a matter of concern. 

From an analysis of the shooting records in the 
principal engagements, such as Coronel, the Falk- 
lands, the Dogger Bank and Jutland, Mr. Wilson is 
led to conclude that British gunnery in the earlier 
period of the war showed ‘ a marked and most danger- 
ous inferiority ” to the German. In all these actions, 
he points out, the German ships opened with an 
accurate and extremely rapid fire, nearly always 
hitting at the third salvo. Our ships, on the contrary, 
fired slowly and took longer to find the target. The 
main facts are indisputable, and no satisfying explana- 
tion has so far been offered. The delay in finding the 
correct range was due, no doubt, to the imperfect 
instruments in use at that date. Too much depend- 
ence appears to have been placed on “ spotting,” and 
too little on mechanical appliances for estimating 
the range and movements of the target ship. Un- 
certainty on either point would account for the low 
rate of fire, for when the enemy’s position is only to 
be checked by observing the fall of shot in his vicinity, 
a considerable pause must necessarily occur between 
each salvo. The Germans, either because they had 
better optical equipment, or because they preferred 
to develop the maximum volume of fire in the hope of 
scoring a proportion of lucky hits, used to work their 
guns with the utmost rapidity of which they were 
capable, discharging a second salvo while the first 
was still in flight. Judged by the result, these tactics 
were sound. There is not the least doubt that British 
guns and mountings could have maintained an equally 
rapid rate of fire had the target been held. If there- 
fore British gunnery was less effective than the Ger- 
man, the explanation seems to lie in the different 
methods of fire control, rather than in discrepancy 
of material. It is common knowledge that each navy 
followed its own system of calibration, the British 
preferring a fairly wide dispersion of the projectiles 
in each salvo, while the Germans tried to achieve 
a common point of impact. Each system had its 
merits, but when shooting conditions were good the 
German method was probably the most effective, 
the target being hit by three or four shells simul- 
taneously. It was this concentrated fire that proved 
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yermans a further advantage in the superior 
quality of their projectiles, which were extremely 
destructive to moderately armoured ships. Not until 
after Jutland did the Admiralty adopt an improved 
type of armour-piercing shell, which, incidentally, 
more than one of our great munition firms had offered 
to supply before the war. Again, it cannot be denied 
that our earlier Dreadnoughts and battle-cruisers 
were unduly vulnerable to underwater attack, and 
the latter to gunfire as well. It was a defect that cost 
us some fine ships, and, what was infinitely more to 
be deplored, thousands of valuable lives. Mr. Wilson 
ascribes these shortcomings in the material of the 
Fleet to the lack of a Naval Staff. That omission has 
since been made good, and we assume that proper 
consideration is now paid to all the technical details 
which count for so much in the sum of fighting power. 
That the German Navy was a very efficient fighting 
instrument is not open to dispute ; yet in proportion 
to its strength it accomplished very little. For- 
tunately for us, the German naval command failed 
to take advantage of numerous opportunities for 
striking blows that would certainly have been danger- 
ous and might have proved disastrous. For this 
inertia there were several reasons. On the outbreak 
of war the Kaiser had issued an order forbidding his 
fleet to take risks. Both the soldiers and the poli- 
ticians were anxious to keep the High Sea Fleet intact 
to serve as a pawn in the peace negotiations, and there- 
jore vetoed every important offensive operation that 
the sailors proposed. Moreover, the whole scheme 
of strategy which the German naval staff had pre- 
pared in anticipation of war with Great Britain was 
frustrated by an unforeseen development—the test 
mobilisation of the British Fleet in July, 1914, in 
place of the usual manceuvres. Even now it is diffi- 


cult to gauge the full effects of that amazing coin- | 


cidence, thanks to which the whole of our effective 
Fleet was practically on a war footing less than a 
month before hostilities broke out. The possibility 
of a German surprise attack was thus eliminated. 
Before ever a shot was fired, we had established 
command of the Narrow Seas. The German Navy was 
thrown back on the defensive; the armed cruisers 
that were to have played havoc with our floating 
trade could not get to sea, and the High Sea Fleet, 
upon which such lofty hopes had been built, found 
itself reduced to impotence. British naval tactics 
may, as the author suggests, have left something to 
be desired, but British naval strategy throughout the 
war was guided by principles which the event proved 


@ much wider scope. Its practical value is the greater 
for the restraint shown by the author in restricting 
consideration of rarely used types to his attractive 
historical introduction and the chapter on “ types,” 
which concludes with a bibliography relating to those 
which are seldom used, that is, the four groups, 
Bélidor bascules, retractile, transporter, and pontoon 
bridges. In this chapter those and the other types 
are described in general terms; some broad prin- 
ciples affecting the choice of a type are briefly stated ; 
while swing, bascule, and vertical lift bridges are 
discussed with due consideration of conditions of site, 
water traffic and land traffic. The inherent qualities, 
structural, operative and economical, of each type are 
also discussed. 

The duthor then proceeds with the separate con- 
sideration of each of these three types, furnishing 
examples of important and interesting works, but 
refraining from overloading these chapters with 
such material, in order that he may adequately present 
the general data. In Chapter III. he compares centre 
bearings with rim bearings, gives examples of typical 
spans with tables of reactions and weights, and curves 
of total weights to spans for railway and for highway 
bridges. The chapter on bascule bridges opens with a 
series of descriptions of works, including Vescovalis’ 
Tiber bridge, the Tower Bridge, fully illustrated, and 
a number of American bridges. The several forms 
Scherzer, Rall, Strauss, Brown, and Abt—are dis- 
cussed with well-illustrated examples. Vertical lift 
bridges receive similar treatment, beginning with 
Hood’s Surrey Canal bridge, and ineluding, with the 
illustrations, twelve pages devoted to Waddell lift 


If this book were like some that seem to be regarded 
as satisfactory works, it might end here and be classed 
as useful, but, like the dump wagon in the advertise- 
ment, it is “ different and better.” The author has 
got only half-way, having reserved the remainder of 
his 350 pages in order to deal with the elements of the 
subject ; continuous spans ; analysis of swing bridges, 
including a study of the partially continuous beam ; 
the analysis of bascule and vertical lift bridges ; the 
separate consideration of beams, trusses and frames ; 
and about fifty pages of details of design. 

All this matter is illustrated by appropriate dia- 
grams and furnished with tables of data. 

The author, who is assistant chief engineer of the 
American Bridge Company and a member of the 
American Society for Testing Materials, writes as 
one fully conversant with both the elementary and 





to be sound. 

The account of the Jutland action is concise and 
informative. It brings out the furious nature of the 
battle-cruiser duel, the devastating effects of heavy 
gunfire, and the influence of atmospheric conditions 
on modern tactics. The ordeal to which Admiral 
Beatty's flagship, the Lion, was subjected is vividly 
portrayed. ‘ The state of the ship during and after 
the battle was indescribable. The sheets of water 
which came on board when the German salvoes 
dropped close to her, the streams pouring from the 
fire hoses, and the inrush from the sea through her 
injuries, left her decks awash, so that the wounded 
could not be placed on them without grave risk of 
their being drowned. Everywhere were fires, dense 
choking smoke, steel splinters and torn plates with 
edges so sharp that they cut like razors. The impact 
of the heavy German projectiles made the very struc- 
ture tremble as though it had been struck by gigantic 
sledge hammers.”” There were moments when it 
seemed to onlookers as if the Lion, the Malaya, and 
other great ships were about to share the terrible 
fate of the Queen Mary. Many German ships also 
were in imminent peril of blowing up when the flash 
of bursting shell ignited ammunition and flames 
roared up to the masthead. In view of the German 
Fleet’s hairbreadth escape from annihilation, its 
subsequent passivity, and the demoralisation of its 
personnel which culminated in mass mutiny, the 
author’s dictum that Jutland, although no triumph 
for the Germans, was “‘ a success on points for their 
arms,” will not command general assent. As a record 
of sea warfare during the past seventy years, and of } 
the development of ships, weapons, and tactics in 
this period, Mr. Wilson’s volumes are of the utmost 
value. Because of their detailed treatment of tech- 
nical questions which the conventional histories 
ignore, they will be welcomed by naval officers and 
others who have a professional interest in the material 
elements of naval warfare. 


Moveable Bridges. Vol. I., Superstructure. By 
O. E. Hovey, M. Am, Soc. C.E. London: Chap- 
man and Hall, Ltd. 1926. Price 30s. 

In this book, the term “‘ moveable bridge ’’ means the 

opening span of a bridge or an individual structure 

consisting of one or more opening spans. Descrip- 
tions of such works are often included in papers and 
articles relating to dock, harbour and bridge works, or 
are separately presented with the object of furnishing 
precise information as to their form and details ; 
but, as a subject in itself, the opening bridge has not 
received much attention. Mr. Hovey has collected 
and arranged a considerable amount of scattered 
data, in order “ to put the results of original investi- 
gations and the lessons learned from long experience 
before fellow-engineers, in the hope of rendering a real 
seryice to the profession.”” His book has, however, 





the executive aspects of his subject. Even as a work 
of reference his book has some value, but its more 
important field of usefulness is that of direct applica- 
tion to bridging problems and to design. It is, more- 
over, a work which may be commended to civil engi- 
neers and students as a very readable treatise which 
presents the subject as a whole, and is worth study, 
apart from its direct value as an aid to the solution of 
a problem or the preparation of a design. 


SHORT NOTICE. 


The Lightning Graphs. By I. 8. Dalgleish. London: 
Crosby Lockwood and Son. Price 5s. net.—-This book 
should be of considerable use to engineers, physicists, 
surveyors, and others in dealing with calculations which 
involve certain formul# the form of which does not lend 
itself to straight manipulation on a slide rule. The graphs 
are in the form of nomographs and cover the equations 
(1) a? = B® + ef, (2) a® =d, (3) Vad, (4) 0 =e, 
(5) w == e*. We have tested the graphs and find them 
easy to use and sufficiently accurate in their results for 
most purposes for which the accuracy given by a slide rule 
does not require to be exceeded. The range of variables 
covered by the graphs is restricted to certain limits in some 
instances, but should those limits have to We exceeded 
a modified use of the graphs enables the calculation to be 
completed. In addition to their direct use, the graphs by 
simple means enable the common and hyperbolic loga- 
rithms of numbers and the reciprocals of numbers to be 
read off with very little trouble. Similar nomographs for 
other frequently occurring equations are, we understand, 
in preparation. 


Transport Aviation. By Archibald Black. New York 
and London: Simmons-Boardman Publishing Company. 
Price 12s. 6d. net.—This volume is, we take it, designed to 
assist those who may be contemplating the establishment 
of a commercial air transport service. It provides a record 
of what has been already accomplished in this direction 
and gives information regarding commercial factors based 
on the experience of existing operating companies and 
organisations. On the strictly technical side the volume 
has few outstanding merits. The design of commercial 
aeroplanes is dealt with cursorily and most of the remarks 
which the author has to make on this subject are either 
trifling or obvious. On the commercial side the author 
analyses the position in great detail. He culminates his 
studies in an attempt to evolve a standard organisation for 
the gersonnel of commercial aeroplane services. The 
success of his efforts may be judged from the fact that he 
manages to find positions for 230 different people in a 
hypothetical service employing only eight regular pilots 
and operating only one aeroplane each way per day. The 
book is American in its origin and production, and is not 
likely to meet any outstanding need in this country. 





The Discoverer of Gas Iighting. By Walter T. Layton, 
F.R. Hist. Soc. With a Foreword by Dr. Charles Car- 
nter, President of the South Metropolitan Gas Company. 
Daaioh 3 Walter King, Ltd., Office of the Gas Journal. 
1926. Price 2s.—It is well known that Murdock’s experi- 
ments on the production of coal gas were anticipated in 











some measure by a Rev. John Clayton, of Crofton, near 
Wakefield. His note on the “ Spirit of Coal,” which 
appeared in the “ Philosophical Transactions” of 1739- 


1740, records an experiment which puts that fact beyond 
doubt ; but so far little has been known about Clayton 
himself, and Mr. Walter Layton has done a real service 
to technological] history in the close inquiry he has made 
into the Clayton family. Of equal interest is the fact 
that he has succeeded in establishing a fairly certain date 
for Clayton's discovery of the properties of coal gas. In 1693 
Clayton wrote a paper on Virginia, and presumably because 
that appeared to be an unlikely field in which to search, 
a paragraph which occurs in it and which enabled Mr. 
Layton to arrive at a date with some approximation has 
hitherto been overlooked. This paragraph makes it quite 
clear that the experiment was carried out before 1688, and 
as Clayton had visited Virginia two years earlier, it is not 
unlikely that it took place some time before 1686. Mr. 
Layton reaches the conclusion that a likely date would be 
1684. The date 1664, which has hitherto been accepted, is 
shown to be absurd, as Clayton was only seven years of age 
at that time. The little volume is an addition of un- 
questionable merit to the history of gas lighting. 





Reminiscences of an Old Engineer. By A. J.G. Bris- 
bane, 1926.—Civil engineers all over the world, and 
particularly those in Australia, will find a great deal to 
interest them, much to instruct them, and not a little to 
amuse them in the reminiscences which Mr. A. J. Gold- 
smith, M. Inst. C.E., has collected together in this little 
pamphlet. Mr. Goldsmith was born in London in 1848, 
and has now retired from active participation in the pro- 
fession which he followed for a great many years. 6 is 
especially known in conjunction with dredging under- 
takings, and for something like forty-five years was 
associated with the famous contracting firm known at 
one time as John Walker and Co., but more recently as 
Walkers Ltd. In this short history of an eventful life 
there will be found personal records of events which are 
now only remembered by the older engineers. It is they 
who will enjoy most Mr. Goldsmith's stories, for they will 
revive almost forgotten memories of events which stirred 
the engineering world twenty, thirty, forty, and even fifty 
years ago. 


Aluminium Foundry Work. Published by the British 
Aluminium Company, Ltd, 1926.— Although this is 
a trade publication, in the sense that it is published 
by a manufacturing company, and is presented to 
responsible persons, it fully deserves to be classified 
amongst the engineer's library books. It is, of course, 
thoroughly practical in nature, as it is essentially intended 
for the use of aluminium foundry foremen and managers. 
It bristles with hints and instructions about the casting of 
aluminium which the foreman who is not familiar with 
that metal and its alloys could hardly be expected to know. 
We have little doubt that it has already circulated 
widely to such men, but if there are any who have not 
received copies, we can assure them that they will do well to 
make application for it. There is little or no advertise- 
ment in the book, and the facts given are all of general and 
not particular application. 
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A 600 B.H.P. Heavy-Oil Engine. 


Ow Monday last, November 8th, we attended demonstra- 
tion trials of a new type of vertical four-stroke cycle, single- 
ecting heavy-oil engine which has been designed by Belliss 
and Morcom, Ltd., of Ledsam-street Works, Birmingham, 
for industrial and marine auxiliary use. The six-cylinder 
unit which we illustrate in the present article has been 
built for the Shrewsbury Corporation electricity works 
and wil] shortly be installed in that power station. As 
shown by Fig. 1, the set comprises a six-cylinder Diesel 
engine coupled direct to a 400-kilowatt, 460-volt generator 
supplied by the Rees-Roturbo Manufacturing Company, 
Ltd., of Wolverhampton, The general particulars of the 
engine are given in the following table, the fuel con- 
sumptions and performance figures being taken from a 
series of official trials which were run last week at the 
engine builders’ works for Mr. C, M. Johnston, the manager 
and engineer of the Shrewsbury Corporation Electricity 
Department. 

Engine Particulars, 


Designed engine output 600 B.H.P. 


Number of cylinders Six 
Diameter of cylinders 15> 5in. 
Piston stroke .. 17in, 


350 r.p.m, 
93 Ib. /sq. in. 
74 per cent. 
0-61 Ib. 


Normal running speed 

Mean indicated pressure 

Mechanical efficiency oat mee ne 
Fuel consumption per kilowatt-hour . . 
Fuel consumption per B.H.P.-hour .. .. @-41 lb. 

The trials in which these figures were obtained 
were run on Anglo-American Diesel oi] having a specific 
gravity of 0-8 to 0-9. When we inspected the engine on 
Monday last the engine was again running on full Joad, 
and we found it free from noise and vibration. The 
tachograph records showed an even turning moment, 
which was stated by the makers to be generally comparable 
with similar diagrams taken from their steam engine 
driven, electric generator sets. 

The New Design.—In getting out this new type of 
high-efficiency heavy-oil engine the makers have—so they 
inform us—taken ful] advantage of their experience in 
building both open type and submarine oil engines, and 
in reconditioning and adapting several ex-enemy sub- 
marine motors for electric generating work. In the new 
unit it has been sought to retain a simple and robust 
design and at the same time to cut down all superfluous 
weight. The total weight of the engine with all its neces- 
sary accessories is, we are informed, about 40 tons, which 
corresponds to nearly 150lb. per brake horse-power. 
From the sectional drawings we reproduce in Fig. 2 the 
general sturdiness of the bed-plate, crank case, cylinder 
jacket, and cover castings can be noted, these parts all 
being made in special selected cast iron, the requisite 
stress-resisting characteristics being obtained—in the 
cease of the bed-plate and erank chamber—by the intro- 
duction. of suitably designed transverse webs and ribs. 
We noted in particular that the distance between the 
centres of the cylinders has been reduced to a minimum 









ia Stop 
Starting —_ 
C77 


Tt Encuaen | 


without the sacrificing of necessary bearing length. It 
amounts, as may be gathered from the drawing, to 
about 1-7 times the diameter of the cylinder. At the fly- 


wheel end of the engine—see Fig. 2—it has been found 
possible so to increase the length of the bearings on either 
of the skew gear wheel on the crank shaft that the 


side 





usual outboard bearing is dispensed with and a corre- 
spondingly shorter overall engine length obtained. As 
regards cylinder output, we are given to understand that 
by devoting special attention to the effective cooling of 
exhaust valves, cylinder covers, pistons, and liners, it 
has been found possible to increase the output per cylinder 







iron cylinder casings, into which the liners are pressed. 
Spiral ribs are cast within each casing with the object of 
securing more effective cooling of the liner surfaces. The 
cylinder casings also carry projecting brackets on which 
the cast iron trough enclosing the cam shaft is supported. 
The details of the crank shaft, connecting-rod, piston, and 
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FIG. 1--600 B.H.P. OIL 


by about 25 per cent. compared with that of the same 
size in an open type engine of earlier design. 

Main Scanilings and Running Parts.—The bed-plate is 
of the ordinary box pattern and is arranged to carry the 
crank shaft bearings. Arrangements are provided to 
collect within it all the waste lubricating oil, which is then 
drained into a sheet metal sump external to the engine. 








FIG. 2-600 B.H.P. HEAVY-OIL ENGINE—SECTIONS 


The crank case is bolted to the machined top of the bed- 
plate and it is furnished with inspection doors giving good 
access to the moving parts. The working forces of the 
cylinders are taken by the transverse ribs already referred 
to, which are illustrated in the left-hand section of drawing 
Fig. 2. On the top of the crank case are bolted the Cast 
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ENGINE AND GENERATOR 


running gear are clearly shown in the right-hand view of 
drawing Fig. 2. A one-piece crankshaft is emp!oyed with 
webs slotted from the solid forging. The connecting-rod 
is also a steel forging and it is furnished with marine type 
top and bottom ends having white metal-lined steel bear- 
ing shells. The crank shaft and connecting-rods are drille« 
for forced lubrication, the oil being supplied under a 
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pressure of about 10]b. to 15 )b. per square inch from a 
common rail fixed inside the crank chamber. The piston 
is made with a removable head, which is oi] cooled on the 
labyrinth principle, the cooling oil being supplied to and 
taken from the piston through the swinging links illus- 
trated in Fig. 2. Another common rail which runs along 
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the other side of the crank case supplies the piston cooling 
oil at a pressure of about 25 lb. per square inch. All the 
oi] outlets are fitted with separate tundishes, so that the 
attendant can note the temperature of the cooling oil 
discharged from each piston. 

Cylinder Covers and Valves.—Drawing Fig. 3 serves to 
show the arrangement of valves in the cylinder cover. 
Each cover has an air inlet, an exhaust and fuel valve, 
whilst air starting valves are provided on three of the six 
cylinders. The various valves are placed off centre, as 
shown in Fig. 3, so that a free flow of cooling water between 
the valve pockets is made possible. In the case of the tuel 
valve a thin steel tube forms the valve pocket, thus giving 
a larger flow of water in the narrow space between the air 
inlet and exhaust valves. The cooling water arrange- 
ments with three cooling water pipes discharging on the 
face of the cover are clearly shown in the lower part of 
Fig. 3. It will also be seen from the upper part of this 
drawing that both the exhaust valve itself and also its 
casing are water cooled, the connections to the distributing 
main and discharge pipes being made at the top of the 
vaive by means of flexible tubing. The air inlet valves 
are connected to an air inlet silencer fitted vertically on 
each cylinder cover ; at the ends of the crank case two con- 
nections are made at the base of two of these slotted meta] 
silencers to the crank chamber space so that it is kept 
ventilated. A one-piece fuel valve is fitted and the upper 
part of the valve casing carries a fuel test cock and also a 
relief valve. The valve operating levers are carried on an 
excentrically mounted fulcrum spindle above the cylinder 
covers, rollers being fitted which engage with the cams 
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FIG. 3—CYLINDER COVER 


on the shaft, which runs the whole length of the engine at 
approximately cylinder cover height. The starting and 
running controls ,;which are operated from the top platform 
at mid-engine position—see Fig. l—are so interlocked 
with the fuel pump controls—see Fig. 2—that no fuel 
can enter the working cylinders while they are 
being run on air during the starting period. All cam 
shaft and roller bearings are fitted for forced lubrication, 
and any waste oil is collected and returned to the oil sump. 
This arrangement gives very clean and silent running 
valve gear. 

Fuel Pump and Injection Air Compressor.—-The fuel 
pump shown in Fig. 2 and in cross section in Fig. 4 is 
placed at the fly-wheel end of the engine. The pump 
plungers are arranged in two groups of three and the two 
pump crossheads are driven by excentrics mounted on 
the cam shaft. A shaft type of governor designed for close 
speed regulation is fitted, with the usual lever attachment 
to the fuel pump. A useful feature of the pump design is 
the arrangement of al] the adjustable parts and controls 
on the outside of the pump. The pump body is machined 
from a steel block, and besides being fitted with the usual 
suction and delivery valves each pump is provided with a 
hand priming arrangement. On the left-hand side of the 
pump an emergency shut-down lever is arranged. It 
can be operated from the floor level and cuts off the supply 
of fuel trom all cylinders. The air compressor which sup- 
plies the injection and starting air is mounted at the end 
of the engine and is driven from an extension of the crank 
shaft. It is of the Belliss standard three-stage design and 
silent disc valves are fitted. Provision is e for cooling 
the air after each stage of compression and also after 
the high-pressure stage. For this purpose vertical multi- 


tubular inter and after coolers are employed, which are 
so grouped around the compressor cylinders that there 
is only a very sma!] number of heated pipes and surfaces. 
The air injection receiver or blast bottle is mounted at the 
end of the raised platform and the starting receivers are 
arranged separately. During the time of our visit the 
engine continued to run on full load with a blast pressure 
of about 900 Ib. per square inch. 

Lubricating Pump and Filter.—A lubricating pump of 
the gear type is arranged at the compressor end of the 
engine, and in communication with it is an Auto-Klean 
filter. A special oil cooler is provided and pressure gauges 
are fitted to show the pressure of oi] delivered to the 
common rails for the main bearing and crosshead lubrica- 
tion and piston cooling. There is a separate gauge which 
shows the pressure of oil before the filter, and this enables 
the attendant to note when the filter requires cleaning, 
which is simply done by turning the filter handle which 
moves the interleaved filter plates, At the time of our 
visit the pump was delivering oil to the bearings at 15 |b. 
per square inch, cooling oil to the pistons at 28 ]b., and 
the pressure before the filter was about 17 Ib. 

Starting and Running Controls,—We have already briefly 
referred to the starting controls, which are arranged at 
mid-engine position on the upper working platform. For 
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FIG. 4-FUEL PUMP--SECTION 


convenience the gauge board, with the compressor and 
intercooler gauges, is placed at the Jeft-hand end of the 
platform in fall view of the attendant. The valves on the 
starting receivers only admit starting air to the master 
valve and distributing box which is fixed at the end of the 
main cam shaft near to the air compressor. A special) 
cam operates three distributing valves, which are radially 
disposed at an angle of 120 deg. to each other and corre- 
spond to the starting positions for the three cylinders on 
which air starting valves are fitted. Normally these three 
valves are held clear of their seats by springs, but when 
compressed air is admitted from the receiver they are 
forced on to their seats and are operated in correct sequence 
by the cam referred to, which admit air through the auto- 
matic starting valves to three cylinders. The engine was 
run up in our presence and started with ease, and the 
emergency shut-off control was also tested. In conclusion, 
we may refer to the neat arrangement of water-cooled 
exhaust manifold, which is arranged to take the cooling 
water discharged from all parts of the engine. During our 
visit a multiple-point pyrometer attachment was fitted 
to the engine and under full-load rating the average 
exhaust gas temperature at the exit from the cylinders 
was shown to be about 737 deg. Fah., with a plus or minus 
difference between cylinders of not more than, say, 
40 deg. Further tests are to be run when the engine is 
erected on site. 








High Pressure Steam, 

THERE was a very large attendance of members and 
visitors at the meeting of the North-Western Branch of 
the Institution of Mechanica] Engineers, at the Engineers’ 
Club, Manchester, on Thursday, the 4th inst., to hear 
Mr. H. L. Guy read a paper jon ‘‘ The Economic Value of 
Increased Steam Pressures,’’ re-publication of which we 
begin on page 534 of this issue. Mr. C. Bentham presided. 
The author handled his subject in a very lucid manner, 
and by the aid of a number of lantern slides of diagrams, 
demonstrated the various factors which entered into this 
highly technical subject. Plants for utilising steam up 
to a pressure of 700)b. per square inch were dealt with, 
and Mr. Guy having summarised the pros aand cons came 
to the conclusion that probably 3501]b. would represent 
the maximum economic pressure, taking everythiag into 
account, in this country. 

An interesting discussion followed the reading of the 
paper, in spite of the disadvantage that the paper had 
not been printed and circulated. The chairman, in pro- 
posing a vote of thanks, said they had had a great treat. 
The paper had been presented in a masterly manner, and 
the chief point in it was its extreme practical value. The 
vote of thanks was supported by Mr. ie] Adamson. 

Mr. A. M. Ranft said Mr. Guy had shown them the value 
of the hot side of steam, but had not shown the value of 
the low temperature side. It was commonly known that 
one of the greatest troubles of turbine designers was how 
to utilise al] the energy in the steam to the best advantage, 
and they were always taking ways and means of reducing 
losses. Mr. A. Saxon said that the paper would help to 
dispel the idea that the steam age was passing. They 
were bound to look to steam as the prime power available 
in a country like this for genera! electrification schemes. 
Mr. W. 8. Burge, in the course of a lengthy contribution 


pressures of 600 Ib. to 700;b. per square inch were justified. 
After 650 Ib. Mr. Guy’s curves showedsthat the gaia 

very rapidly. With regard to regenerative feed heating, 
Mr. Burge thought the aathér had péssibd¥ overlooked the 
fact that where regenerative feed heating was considered 
in conjunction with economisers, it was almost the 
universal practice to assume that the feed heat was attained 
before the condensate entered the economiser. He failed 
to see any reason why this was,necessary. There was no 
rea] difficulty in providing feed heating into the economiser 
up to some quite moderate temperature, say, 150 deg. Fah. 
He considered that the combination of an economiser 
and air reheater was generally the best. He then went 
on to recite some of the resu]ts obtained in American power 
stations where reheating was included iri the reduction of 
heat consumption over variable loads. At the Columbia 
Power Station 1 kilowatt-hour was being obtained for an 
expenditure of 12,800 B.Th.U. 

Mr. G. Arrowsmith, speaking on the wetness curve, 
which the author had taken throughout his investigations, 
i.e., the curve based on a theoretical wetness of the steam 
at different stages, agreed that in many cases it gave re- 
markably accurate results, but he was doubtful about it 
when one got very far down the wetness area. Actually 
there must be some form of supersaturation occurring, 
and supersaturation was based-on a time factor. The 
time of expansion in the small turbine was less than that 
in the longer machines. 

Dr. T. B. Morley expressed his interest in the thermo- 
dynamic side of the paper. The cycle of operations de- 
scribed was approaching the theoretically perfect or Carnot 
cycle. There had been a great deal of study of the use 
of high pressures, of resuperheating and of regenerative 
feed heating, and most of the published work had come 
from America. It was much to their advantage to have 
a paper containing the results of carefully made cajcula- 
tions, 

Mr. J. M. Newton pointed out that Mr. Guy had been 
forced to make numerous assumptions, and the value 
of his contusions depended upon the accuracy with which 
those assumptions corresponded with the facts. Mr. Newton 
thought they corresponded very closely with common 
practice. It was interesting to note that the first notable 
advance in high pressures took place in this country. 
America had passed us temporarily, he hoped, and in a 
few years we should have details of the working results 
of the American stations to compare with those obtained 
from Barton and Barking. 

Mr. Guy, in the course of his reply, referred to Mr. Burge’s 
remarks on American practice. He said, putting cost 
out of the question, there was a justification for pressures 
of 650 Ib. and 750 Ib. per square inch, but unfortunately 
for engineers cost was the most important consideration. 
In his paper he had been concerned only with the effect of 
a single variable, namely, the effect of pressure, and he 
thought he had shown that the effect of reheating on his 
particular inquiry was negligible The suggestion that 
feed heating by bleeding steam from the turbine could 
be used to carry the temperature of water above that used 
in the economiser was interesting, but that method involved 
“ packing off”’ the steam before it reached the turbine. 
There was a field for investigation of the subject. The 
best average result of American stations that he knew 
was not obtained in the 600 lb. pressure stations, but in 
the station where the pressure was 350lb. He did not 
think that the speed at which the steam passed through 
the turbine was as important as Mr. Arrowsmith suggested. 
It was quite possibie from the point of view which he 
adopted that the proper pressure for adoption would vary 
in different countries. It depended on the ratio of in- 
creased cost. It should be recalled that the conception of 
reheating had originated with a Manchester engineer. 





MACHINERY AND PROFIT AND LOSS. 


Tue necessity for the scientific measurement of profit 
and loss was indicated in a paper by Mr. P. D. Leake, 
delivered to Manchester accountants this week. The 
proposal to set up a State-aided electricity supply industry 
was taken as atext. Mr. Leake pointed out that as matters 
now stood, no adequate provision had been made to ensure 
that the book values of the vast electrical plants which it was 
proposed to erect should be kept parallel with the going- 
concern values of those plants actually existing from time 
totime. All classes of electrical plant, he said, represented 
wasting assets of a type peculiarly liable to become obso 
lete as a result of the rapid development of electrical 
science and technique. As a result, he continued, such 
undertakings were constantly faced with the necessity of 
replacing obsolete though otherwise perfectly good assets 
by the installation of more up-to-date plant. Municipal 
authorities, similarly, were embarking, to an increasing 
extent, upon und i described as “ reproductive,” 
which involved the outlay of large sums of public money in 
the erection of plant and machinery. The profit reported 
to arise from such undertakings was not at present 
measured as it should be on an exact basis, and thus the 
word “ profit’”’ had no precise meaning, and the true 
financial position of such undertakings was often unknown. 
Without much difficulty the computation of annual profit 
and loss might be raised to an exact science, but progress 
in this direction was handicapped by precedent and ancient 
custom. Mr. Leake indicated what he considered were the 
two most difficult factors involved, the first being the 
exact character of the expenditure, including expired 
capital outlay and loan interest, which snust be charged 
against revenue, and the second the proper method of 
measuring the amount of expired capital outlay on indus- 
trial plant. 





As a result of the closing of Finsbury Technical College , 
the Meldola Library and the Chemical Library of the 
College have been presented to the Institute of Chemistry, 
and have been placed in a room adjoining the library of 
that Institute. The Streatfield Memorial Fund has also 
been transferred to the Institute, and a nts have 
been made for the delivery of the ninth annual Streatfield 
Memorial Lecture by Mr. F. C. Robinson on ** The Chemist 
in the Non-ferrous Metallurgical Refinerg,’’ at the Institute 








to the discussion, said he had come to the conclusion that 


on Friday, November 19th, at 8 p.m. 
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The Economic Value of Increased 
Steam Pressure.* 
By H. L. GUY. 


In the pursuit of increased efficiency of steam power 
plant in the last decade, both the range of steam conditions 
with which it operates has been increased and the character 
of the cycle employed has been modified. The success 
attending these developments, coupled with the increase 
in size of plant involved and the greater skill with which 
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FIG. 1—STEAM PRESSURES AND UNIT SIZES 


it is operated, is illustrated by the fact that in the last 
tep years the thermal efficiency of the best power stations 
has been improved by some 50 per cent. 

Under the first class of changes steam pressures have 
been materially increased, steam temperatures have shown 
some advance, and, in general, the vacua obtained with 
given water temperatures have been increased. Of these, 
the change in steam pressure is perhaps the most striking 


















advantage to be derived from both these operations is a | temperature with varying pressure has been taken, a plant 


function of the initial steam pressure. 


The way in which the average steam pressure adopted | 


has changed with time, is shown in Fig. 1, based on the 
| orders received by the firm with which the author is asso- 
ciated. The maximum pressure for which plant was 
ordered is also plotted. The first considerable peak shown 
is of historical significance, representing, as it doos, the 
first commercial installation employing » considerably 
increased steam pressure, multiple stage turbine or ‘“ Re- 
generative” feed heating and resuperheating. Fig. 1 
also shows the average economic output of sets ordered 
each year, because there is, and should be, a direct connec- 
tion between this and the average pressure curve. In 
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FIG. 2--TYPICAL STEAM 


Table I. certain particulars are given of notable high- 
pressure stations ; this list is illustrative rather than exhaus- 
tive, and is inserted to emphasise the considerable extent 
to which this ovement has grown in all parts of the world 
and some of the milestones on the way. 

It is the purpose of this paper to consider how far increase 
of steam pressure affects the efficiency of operation ; some 
of its effects on the character and cost of the individual 
units comprising the whole plant, and what guidance can 
be obtained in the selection of the pressure appropriate 
to any particular case. Fig. 2 illustrates diagrammatically 
the type of complete installation considered, consisting 
of a steam turbine arranged for resuperheating, several 
stages of regenerative feed heating, and boilers equipped 
with economisers and air preheaters. While we are con- 
cerned throughout with the influence of a single variable- 


A. LP. Feed Heater 


| can be made to operate at moderate pressure at a given 
total temperature rather more safely than one at high 
pressure, because, in general, as pressures increase, the 
maximum stresses in certain parts tend to increase. There 
is no rational excuse for adopting as a basis the alternative 
course of maintaining the superheat constant and imagin 
ing the total temperature to increase with pressure. A 
vacuum of 29in. Hg. with 30in. barometer has also been 
adopted. The effect of variations from these conditions 
will be considered later. 

Calculations throughout are based on Callendar’s en 
larged steam tables ; extrapolation, where necessary, was 
made by the use of the formule employed in building up 
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TURBINE INSTALLATION 


the tables themselves. Steam at 200 Ib. per sq. in. (gauge) 
pressure is taken as the basis of comparison. In addition, 
an individual stage efficiency of 80 per cent. was chosen 
for dry steam in the turbine designed for 200 Ib. per square 
inch at the stop valve. With the assumptions stated, 
the variation with pressure in total heat supplied to the 
steam expressed as a ratio of that for 200 lb. per square inch 
is plotted in Curve A, Fig. 3. Curve B gives the variation 
of available adiabatic heat drop; while curve C, the ratio 
of B and A, gives the first approximation to the variation 
in thermal efficiency. The correction to be applied for 
variation in reheat factor is given in D. E shows the 
variation in efficiency due to the condensation which takes 
place as expansion proceeds, made at the rate of | per 
cent. loss in efficiency for each 1 per cent. mean wetness 
in the stage considered. It is of no moment to our present 


Tasre I.—Recent Progress in Steam Conditions for Super-power Stations 
I 2 3 4 5 « 7 8 4 1 Hl 
Stearn conditions 
Output. before stop valve 
ot turbine. 
Item. Reference. Started Customer. Power station. Remarks 
up. Initial Size of Gauge 
Ultimate units, pressure, Temy 
K.W. WwW K.W. ib. /aq. in. g. “ 
l Engg., 13/6/24, 11/7/24 1920 Newcastle E.S8. Co. Nerth Tees 60,000 100,000 206,000 450—500 650 Reheating to 500° F, 
Inst. Civ. Engrs., Vol. 218. No. 2 ct Oe 
2 Engg., 1/1/26, 15/1/26, 12/2/26, 26/2/26,' 1922 | Manchester Corporation Barton (Manchester) 82,500 160,000 27,500 350 700 
19/3/26 : 
3 Inst, Mech. Engrs., No. 3, 1925, 689-694 1924 Detroit Edison Co. . Trenton Channel (Detroit) 150,000 300,000 50,000 375 700 
4 Power, 12/5/25, 720... 1924 Ohio Power Co. Philo 80,000 240,000 40,000 550 725 Reheating to 725° F 
Blect. World, 25,2/25 .. 
Blect. World, 18/7/25 .. 50,000 
5 lect. Review, 22/6/25 1925. Commonwealth Edison Co Crawford-avenue (Chicago) 160,000 750,000 -— 550 725 Reheating to 725° F. 
Power, 16/6/25 60,000 
20,000 
6 Tae ENGINEER, 22/5/25, 568 1925 County of London E.S. Co... Barking (London) 120.000 500,000 250 700 
40,000 Reheating to 700° F. 
7 Power, 90/12;24. 3.5 05. «2 « 1925 Columbia Power Station « Columbia (Miami Fort) 90,900 360.000 45,000 5a 725 Reheating to 725° F. 
Blect. World, 15/12/25, 22/12/25 
| (3 1,200 700 
~ Power, 14/4/25, 15/9/25 1925 Edison Electric Mluminating Co. Weymouth 82,900 400,000 3,150) 
of tou (32,000) 350 700 
” Kleet. World, 23/5/25, 1074 1926 Philadelphia Electric Co. Richmond 100,000 § 600,000 50,000 375 675 
10 Power, 19/5/25 1926 New York Edison Co. East River (N.Y.) 120,000 700,000 60,000 375 700 
1924 150,000 50,000 265 614 
It Klect. World, 3/5/24, 23/5/25 Brooklyn Edison Co. Hudson-avenue 400,000 
1926 240,000 90,000 375 700 
70,000 
12 V. d.7., 10/10/25, 1288 1927 Berliner Elektrizitatswerk« Rummelsburg (Berlin) .. 210,000 600,000 462 752 
10,000 
13 Tue Encinzegr, 4/6/26 1925 Centrales Electriques des Flanders’ Langerbrugge 26,400 (1,600) 7 B22 
(6,600) 


and profound, and further, whereas the maximum steam 
temperature has in recent time shown a tendency to become 
stationary, and vacua with given water temperatures, 
if anything appear to be slightly reducing, the position 
as regards steam pressure is stil] in a state of flux. The 
steam cycle itself has changed as the result of the general 
adoption of regenerative feed heating by the extraction 
of steam from the turbine at successive points in its expan- 
sion, and also in some cases by taking the steam out of 
the turbine after partial expansion and resuperheating 
before returning it for expansion to be completed. The 

* Paper read before the North-Western Branch of the Institu- 
tion of Mechanical Engineers. 


initial steam pressure—upon the economics of a power 
station, we shall find it necessary to investigate the way 
in which each feature just enumerated separately, affects 
the efficiency of the whole. 

Let us therefore first consider the gains to be expected 
from the adoption of increased pressures in a simple con- 
densing turbine installation. For this purpose steam 
will be assumed to be supplied to the turbine stop valve 
at a normal total temperature of 700 deg. Fah. In com- 
mercial operation the possibility of the total temperature 
being frequently 50 deg. Fah. above the normal is a prob- 
ability, so that such plant must be suitable for a maximum 
total temperature of 750 deg. Fah. While constant total 





discussion to debate whether this loss can be rightly ascribed 
to “wetness” or to the effects of “ supersaturation.” 
The ascertained fact is that, no matter the reason, whether 
as a result of increased friction or decreased available 
heat, the lossin a straight condensing turbine closely 
approximates to the value stated. 

The net result of combining these two corrections D 
and E with C is shown in curve F. Curve G has been 
obtained from curve F by making a correction for the 
remaining turbine losses affected by pressure at the rate 
of 1 per cent. increased loss for each time the pressure 
is doubled. This relatively small rate is obtainable only 
in plant of reasonable size for the speed at which it operates ; 
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it can, for instance, probably be realised in turbines having | pressures. It is regrettable that at present B.E.S.A. tables 


a maximum continuous rating of 40,000 kilowatts at 
1500 revolutions per minute; 20,000 kilowatts at 3000 
revolutions per minute ; or 10,000 kilowatts at 6000 revo- 
lutions per minute. The kind of relation just indicated 
suggests the expedient of gear driving the high-pressure 
end of the turbine, in order to keep such losses down to | 
the limits stated at lower outputs than would otherwise | 
be possible. In such cases, the presence of the gear intro- | 
duces an additional loss of from 1} per cent. to 2 per cent. 
of the power it transmits. Further, if the geared unit 
drives an additional generator, the combined efficiency 
of the two will be slightly lower than that of the single 
generator it replaces. 


about } per cent. of the total output of the generators 
when this is as high as 20,000 kilowatts. 

As steam pressures are increased the power absorbed 
by various condenser-and boiler auxiliaries is affected 
thus in turn affecting the heat consumption of the plant 
at economic outpat. The steam consumption per kilowatt 
generated varies as curve H, Fig. 4. The change in the 
power taken by the feed pump consequently varies as 
curve L expressed in terms of that of the main set. Elec- 
trically-driven feed pumps were assumed, having a normal 
output corresponding to the steam quantity at maximum 
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RATIO OF TURBINE EFFICIENCY f10cK 


os “ non a en en” en ee 
PRESSURE (85 /Og 
ereeet OF awe at ON THE THERMAL CAIN DUE TO INCREASED PRAESSURE 
“tener OF AUT IARIES MOT INCLUDED) Some 


continuous rating. The pressure at the pump discharge 
was taken as 50 lb. per square inch greater than the steam 
pressure at the turbine stop valve. The pump efficiency 
varied from 75 per cent. at 250 Ib. per square inch g. to 
65 per cent. at 2050 Ib. per square inch, and the motor 
efficiency was taken as 90 per cent. at the normal pump 
duty throughout. As the pressure increases, the amount 
of dry steam to be condensed decreases rapidly, as shown 
in curve J. The power taken by condenser auxiliaries 
has been taken as varying directly with this. 

The power taken by the boiler stokers and fans decreases 
with the coal to be burnt, and has, therefore, been taken 
as Varying inversely as curve G. Curve G—Fig. 4— iz 
the same as curve G—Fig. 3. With increased steam pres- 
sure the net power taken by the condenser auxiliaries, 
stokers and fans decreases as curve K. Curve G corrected 
for the variation in the power of the auxiliaries affected 


by steam pressure results in curve M showing the net gain | 


with increasing steam pressure. The derivation of the 
curve marked R in Fig. 4 will be indicated later. It gives 
the variation in thermal efficiency to be expected in an 
installation employing four turbine feed heaters in a regen- 


Taste III. 
1 Initial pressure, Ib. /sq. in. g. 200 
2 Initia! pressure, Ib. /sq. in. abs. 214-7 
% Superheat, deg. Fah. mdr, , oa . 312-1 
4 ‘Total heat from 78-9 deg. Fah., B.Th.U. /ib. 1330-7 
5 Available heat to 29in. vacuum, B.Th.U. ib... 453-2 
i «Theoretical thermal efficiency ; ad “3406 
7 Reheat factor (», 0-8) 1-0601 
& Final dryness 4 9050 
0 | Frictiopal wetness Joes -O185 
10 Turbine losses factor ; 1-0000 
It Corrected turbine efficiency . . “8000 
12 Corrected thermal efliciency of turbine +2735 
13 Plant efficiency without F.H. 2206 
14 Fractional gain with four feed heaters* 0772 
15 Corrected turbine thermal efficiency with four 
feed heaters* - 2964 
16 Plant efficiency w ith four fee d heate rs* - 2390 
17 | Fractional power to feed pump.._ .. 0035 
18 Fractional power to boiler auxiliaries... . -0150 
19 | Fractional power to condenser auxiliaries. . -0200 
20 | Total power to auxiliaries .. io ke, ee 0385 
21 | Thermal efficiency of turbine ‘corrected for 
auxiliaries .. os | edt se 2629 
22 | Total power to auxiliaries with four feed 
heaters* .. 0342 
23 Thermal efficiency correc “ted for auxiliaries with 
four feed heaters* oe we - “ve weve +2863 


erative cycle, and having boilers fitted with economisers 
and air heaters. 
From this curve Table II. has been compiled :— 


Taste If.- 


Inerements of Pressure for 3 per cent. Thermal Gain. 





Corresponding Change Approximately 
Accumulated increment in in pressure, | corresponding 
thermal pressure, Ib. /sq. in. g. pressure, 
gain per cent. Ib. ‘84- in. g. Ib. /sq. in. g. 
3 65 200- 265 250 
6 95 265- 360 =| 350 
9 140 360—- 500 | 500 
12 255 500— 755 750 
15 570 755-1325 1300 


The last column gives the series of pressures at the 
turbine stop valve which correspond to approximately 
equal increments in thermal efficiency. Undoubted advan- 
tages to the industry would result if standard pressures | 
were adopted chosen on some such basis as this. Un- 
doubted advantages would also be derived from laying 
down and agreeing standard flanges to be adopted for such 





The combined effect of these two | 
considerations results in an additional loss, which averages | 


do not extend beyond 325 Ib. per square inch. 


Table III. has been added to give the absolute values | 
corresponding to the principal curves in Figs. 3 and 4, 





| three other authorities would suggest gains resulting from 

the use of the highest pressures sensibly less than those 
| arrived at on the basis of Callendar’s Tables. It must 
| be remembered that in the compilation of such steam tables 


together with certain additional information deduced in | the data employed has been obtained from experiments 


this investigation. 


In preparing this table the additional 


covering a very limited range only, This range did not 


assumptions were made, that the generator efficiency was | nearly embrace that covered by current engineering 


96 per cent. and the boiler efficiency 84 per cent. 
arriving at the plant efficiency—items 13 and 16- 
| auxiliary services only were considered which are separ 


When | 
those 


prac tice. 
Appreciating the importance of filling this gap in know- 
ledge, a Committee of the British Electrical and Alliod 
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DIFFERENCE 2. H FROM ENLARGED STEAM TABLES DURING RAPID HEATING FROM SATURATION. THE NUMBER 
ATTACHED TO EACH OBSERVATION INDICATES ABSOLUTE PRESSURE IN 18. PER 80. JN. 


‘ 
“THe Encincer”’ 


c 


Swain Sc. 


Fig. 10 


ately mentioned in the table. 


In order to find the effect 
of steam conditions other than those previously assumed, 
further calculations have been made, with results plotted | 
in Fig. 9 corresponding to calculations carried to the stage | of unrivalled skill and authority. 


Industries Research As-ociation (B.E.A.1.R.A.) was set 
up in 1921. They were fortunate in securing in Professor 
H. L. Callendar, F.R.S., the services of an experimentalist 
The work has been 


shown in curve G—Fig. 3. Curve P results from the use | actively pursued in the intervening time with the intention 


for 950 deg. Fah., a temperature far exceeding any witl 
which experience has been accumulated to date. 


—Variation in Efficiency with Steam Pressure, 700 Deg. Fah., 


of steam at a total temperature of 900 deg. Fah. at the 
turbine stop valve necessitating the plant being designed 


It is 
apparent that within a considerable pressure range steam 


of ascertaining the properties of steam right up to the 
critical pressure. In his last report, Professor Callendar 
carried the work up to a pressure of 1000 lb. per square 
inch. Since that time observations have been made up to 
nearly 2000 Ib. per square inch. Fig. 10, taken from the 


1 


29in. Vacuum. 





285-3 385-3 485-3 585°3 785-3 985-3 1185-3 1385-3 1585-3 1785-3 1985-3 
300 400 500 600 800 1000 1200 1400 1600 1800 2000 
282-2 254-5 231-4 211-7 179-1 152-7 130-3 110-7 93-3 77-6 63-2 
1326-2 1321-1 1315-9 1310-7 1300-4 1290-0 1279-9 1269-4 1259-0 1248-7 1238-4 
470-2 484-1 494-1 501-6 512-3 519-1 523-6 526-3 527-7 528-4 528-2 
-3545 - 3664 *3755 +3827 +3939 4024 -4091 $146 4191 4232 4205 
1-0597 1-0594 1-0592 1-0594 1 -0604 1 -0620 1-0624 1 -0666 1-06 1-0701 1-o701 
“8875 +8720 “8595 * 8490 - 8300 “8130 7980 7855 -7675 “T7615 
-0253 “0325 0385 *0445 “0555 “O655 “O750 os40 ogg? lose 
- 9952 9910 -9878 “9852 -98l0 ‘9778 “9752 9729 Wad 79 
7904 *7810 -7733 - 7669 *7553 7460 -7379 7307 7186 “7139 
2812 -2873 29015 2945 2086 “OLS 3030 - 3041 3052 tO56 
2268 *2317 *2351 +2375 - 2408 - 2430 - 2443 2452 “2461 2464 
0842 -0899 -0936 “0986 1060 -1121 -1183 1243 1360 1420 
-3070 “3157 3216 - 3267 -3340 +3393 3436 3473 3503 3532 3562 
-2476 *2546 - 2593 - 2635 - 2693 2736 -2771 2800 2825 2848 2872 
-0045 “0058 -0071 - 0085 -O114 “0142 0174 0207 0241 0277 O315 
-0146 “0143 “0141 -0139 -0137 -0136 “0135 0135 0135 0134 O1s4 
-0191 “0185 -0180 -0177 0172 -0168 -0165 “0164 0163 -0162 0162 
+0382 -0386 -0392 -0401 23 - 0446 “0474 -0506 0539 -0573 0611 
+2704 -2761 +2799 - 2828 2860 +2879 - 2886 2887 2883 -2877 - 2869 
-0340 -0342 -0345 -0351 -0379 “0411 -0452 0498 0542 0596 -0644 
+ 2966 -3049 -3105 -3152 3213 - 3253 - 3281 3300 3313 3321 3332 


* Including economiser and air heater. 


temperature has no very sensible influence on the final 
result. 

The effect of working with a vacuum of 28in. instead of 
29in. is shown in curve Q, indicating a sensibly increased 
gain at the highest pressures amounting to 2-85 per cent. 
at 2000 Ib. per square inch. As the consequences of such 
a change in vacuum will not be further examined in this 
paper, it should be pointed out that this increased gain at 
28in. vacuum as compared with 29in., would be reduced 
from 2-85 per cent. to 2-05 per cent. if regenerative feed 
heating is adopted in both cases, and the effect of auxiliary 
power is taken into account. 


Tue State or KNOWLEDGE OF THE PROPERTIES OF STEAM. | 


At this point it is necessary to consider what limitations | 
the state of existing knowledge of the physical properties | 


of steam im s upon an examination of this nature. 
The principal properties of steam involved are its total 
heat —— available in adiabaticexpansion. The variations 
in these properties with 
from the work of some 

in Fig. 5, 535. From the resulting thermal 


the major authorities are plotted | 
s efficieacy 
ratios which are also shown, it will be gathered that the 


vessure which would be deduced | 





latest report of this research, shows the difference between 
the observed total heat of steam and that given in Callen- 
dar’s enlarged steam tables, the latter value being the 
greater. 

Professor Callendar has suggested that the discrepancy 
shown between the observed total heats and those given 
in his tables may be due to the lag which takes place in 
his experimental apparatus as the steam is rapidly heated 
in the superheater. The question arises if this explanation 
is correct, whether steam can also be regarded as being 
heated rapidly in the superheater of a normal boiler, and 
whether the time interval elapsing between the steam 

| leaving the superheater and arriving at the first stage of 
the turbine is sufficient to allow conditions to bocome 
stabilised before expansion commences. Jn a modern 
plant, steam passes through the superheater in from 1 to 
3 seconds, and reaches the first stage of the turbine in 
about a further 1 to 3 seconds. In Professor Callendar’s 
experiments the steam remains in the superheater for 
from 2 to Sseconds. It is, therefore, questionable whether 
the actual conditions met with in the operation of power 
SS are not identical with those occurring in Professor 
allendar’s experiments. Such questions cannot be com- 
pletely answered at the present time, but sufficient work 
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has been done to indicate that in all probability such 
modification in estimates of possible thermal efficiency 
as may be necessary when the experimental work has 
been completed, will probably be of such a nature as to 
decrease slightly the gains to be expected from increased 
pressure. 


Errecr oF REGENERATIVE FEED HEATING. 


In order to arrive at the effect on thermal efficiency of 
the use of regenerative feed heating, several pressures from 
200 Ib. per sq. in. to 2000 Ib. per sq. in. were chosen, and 
an investigation made from which series of curves of the 
type shown in Fig. 6, page 535, were deduced. This 
particular series applies to turbines designed for 600 lb. 
per square inch g. at the turbine stop valves. In these 
calculations it was assumed that the total temperature 
rise was equally divided between the feed heaters concerned 
that the feed water leaving any heater reaches a tem- 
perature 10 deg. Fah. less than the temperature of the 
steam supplied to that heater, that the mechanical effi- 
ciency of the turbine was 98 per cent., and that the radia- 
tion coefficient was 1-05. 

Of the two groups of curves for systems employing from 
one to seven feed heaters, that shown in full lines holds 
for a boiler plant having an economiser but no air heater. 
Under these conditions as the temperature leaving the 
feed heaters, and therefore entering the economiser, is 
raised, the chimney temperature, and consequently the 
chimney loss also rises. Due allowance has been made 
for this on the assumption that the boiler and economiser 
remain the same for all feed temperatures. The series 
shown in dotted lines applies to a boiler plant. fitted with 
both an economiser and an air heater ; the latter so pro- 
portioned that as the temperature of the gases leaving the 
economiser increases, it transmits sufficient additional heat 
to the incoming air to maintain the chimney loss constant. 
From such curves the results shown in Fig. 7 were obtained 
in which the maximum decrease in heat conswmption is 
plotted against steam pressures for from one to seven feed 
heaters in an installation provided with an economiser 
but without air heaters. It will be noted that the decrease 
in heat consumption is contmuous with increasing pressure, 
being almost twice as great at 2000 lb. per square inch as 
at 200 Ib. per square inch. On the other hand, the rate 
of increase is most rapid for the first increase in pressure. 

The number of feed heaters chosen for further con- 
sideration, i.¢., four, is perhaps more than is usually 
adopted at present. A constant number of feed heaters 
has been chosen in spite of the rather smaller gain in effi- 
ciency at lower pressures resulting from the addition of 
the fourth heater, because its inclusion is equally justified 
when the increasing cost with increasing pressure of incor- 
porating such a feed heater into the system is taken into 
account. In Fig. 8 the quantity of heat supplied per 
pound of steam from each main source is plotted for a 
system employing four feed heaters but no air heater. 


(To be concluded.) 
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THE MIDLANDS AND STAFFORDSHIRE. 
(from our own Correspondent.) 
Trade Situation. 


Tue slight improvement in the coal situation 
has once reore raised hopes of an approaching settlement, 
though painful experience has prevented any great reliance 
being placed on the somewhat brighter outlook. The 
immediate effect is to discourage buying of iron and steel, 
for it is believed by Midland industrialists that peak prices 
have now been reached, and that orders will be more pro- 
fitably placed in the near future. At the moment the 
industrial position in the Midlands and Staffordshire is 
little changed. The heavy industries show little activity, 
but arrangements are being made for a big rush of business 
immediately the strike is over and fuel is readily obtainable 
again. There is a good deal of inquiry proceeding, but 
the difficulty of gauging prices anything like accurately 
prevents business being definitely placed. Some of the 
South Staffordshire factories are rather busy in certain 
departments, and on ’Change in Birmingham to-day there 
was some talk of an early resumption being made at one 
important concern in the production of steel. Some of 
the iron mills at these works have been active for some 
time. In the Black Country another mill is going, but 
at one of the largest and best equipped steel works in this 
area there is no prospect of a resumption yet awhile. ‘The 
position is nct sufficiently clear, and fuel supplies are too 
short at present. 


Brierley Hill Ironworks Reopened. 


Operations were resumed this week at the Earl 
of Dudley’s Old Level Ironworks, which have been closed 
since the commencement of the coal dispute, and at which, 
in normal times, between 300 and 400 men are employed. 


Colliers’ Unprecedented Output. 


The number of miners returning to the pits in 
the Midland coalfields continues to grow, and the output 
from the respective collieries increases accordingly. A 
rather surprising and gratifying occurrence in the Cannock 
Chase area is that unprecedented output is being achieved. 
Loaders who were previously earning £2 10s. per week are 
now picking up from £4 10s. to £5 a week, and stallmen 
are receiving over £1 aday. This is partly due to a profit 
sharing scheme recently introduced by the Cannock Chase 
Collieries, Ltd. Mr. 8. F. Sopwith, the company’s general 
manager, said this week that his standard since the resump- 
tion of work had been that the man who could produce an 
output which was equal to a good week’s pre-strike output 
plus one-seventh for the additional hour now in operation 
should have the bonus promised under the profit-sharing 
scheme. That objective had been easily attained, and 
the men’s output was very much greater now for the 
seven hours’ period apart from the added possibilities of 








the extra hour. The output, he pointed out, depended 
to a large extent on the loader, and the difficulty had been 
to get him sufficiently interested in his work to induce him 
to put forth special efforts to get a good output. Being 
paid by a day-rate wage, the loader always felt that if he 
made any additional effort it was simply to enable the 
stallmen to get more money. That, he explained, was now 
altered. The new scheme helped not only the stallmen 
and the loaders, but all the day wage men and boys hand- 
ling the coal underground and on the surface. For the past 
two weeks the men had received a bonus of 3d. and 2d. 
per day, and the boys 14d. and 1d. respectively over their 
ordinary wage. 


The Notts Miners’ Breakaway. 


The movement initiated in Nottinghamshire in 
favour of a settlement with the owners upon district terms, 
as noted in my letter last week, culminated on Monday 
last in a protracted conference at Nottingham. The owners 
had, as a preliminary, required the assurance that Mr. 
G. A. Spencer and his colleagues were acting on behalf 
of the 40,000 men who have returned to work at Notting- 
hamshire pits, and satisfactory guarantees upon that head 
were forthcoming. The conference was presided over 
by Mr. H. Eustace Mitton, a representative of the Notts, 
colliery proprietors who are members of the Midland 
Coalowners’ Association and of the Erewash Valley Coal- 
owners’ Association. At the close of the conference an 
official report was issued stating that after consultation 
with Mr. Spencer and other representatives of the men 
at work, the owners’ representatives had agreed to recom- 
mend an early conference between the parties with a view 
to drawing up and completing a district agreement. 


Birmingham Drainage Projects Costing £4,250,000. 


The Birmingham City Surveyor—-Mr. H. H. 
Humphries—in his recent presidential address to the 
Birmingham and District Association of the Institution 
of Civil Engineers, referred to Birmingham drainage engi- 
neering projects which would cost £4,250,000. Surveys, 
he said, had been made of the rivers Rea, Tame, Cole and 
the Hockley Brook, which gave vital service to the city 
in the way of drainage and tentative schemes prepared for 
improving the Tame from the Trent to the city, and also 
the Cole and the Rea as far as they affected the city. The 
proposals included the increase of the waterways under 
bridges and culverts, the removal of shoals, and the re- 
grading of the river beds. The inclination of the rivers 
would be improved by altering their courses, in some 
instances by the substitution of straight cuts for the present 
serpentine courses. One serious problem near Salford 
Bridge consisted of the crossing of the river Tame by the 
Birmingham and Warwick Canal Aqueduct, which had 
insufficient waterway. His proposal regarding it was to 
remove the three arches and substitute steel troughing to 
carry the canal. The tentative scheme for carrying out 
the whole of the improvements required, from the river 
Trent upward, comprised works estimated to cost approxi- 
mately four and a quarter million pounds. He emphasised 
the fact that such schemes could only be carried out in 
instalments and upon extensive regional methods. 


Steel Hopes. 


Irrespective of the issue of the coal negotiations, 
there are hopes that the production of steel may be re- 
sumed in Staffordshire very soon. Meanwhile, the return 
to work of large numbers of Midland miners has facilitated 
operations at some of the re-rolling works, especially those 
that have collieries in association with them. Outcrop 
coal, supplies of which are steadily maintained, has also 
proved a valuable resource. Most of the re-rollers are 
dependent on continental half-products. Stocks are very 
sparse, and congestion at Antwerp continues to increase 
the hazard of trading. District mills have in some instances 
been stopped owing to delayed deliveries. Prices of con- 
tinental steel are strong. There is a lull in the placing 
of large business for engineering requirements, most buyers 
considering the present high prices will give way as soon 
as settled conditions return. The few transactions nego- 
tiated this week have been at enhanced prices. As much 
as £9 10s. has been paid for angles, provided prompt de- 
livery could be given. Orders have been taken for execu- 
tion after the coal settlement at £8 10s. These rates show 
an advance of 15s. on those ruling a month ago. Small 
quantities of steel bars can still be bought at £8 15s. if 
customers are not too exacting in their specifications. 
It is still practically impossible to secure either ship, bridge 
and tank or boiler plates. 


Sheet Values. 


Galvanised sheet values continue to appreciate. 
Demand is good and production costes are high. On 
‘Change in Birmingham to-day galvanised corrugated 
sheets, 24 gauge, were pretty generally quoted £17 10s. 
Some mills could not promise delivery before January, 
and were unprepared to entertain new business at less 
than £17 15s. Here and there lower figures were heard of, 
but this was attributed to a certain amount of under- 
selling on the part of merchants. Tin-plates, too, have 
appreciated further, being quoted up to £1 6s. Manu- 
facturers are very chary about committing themselves 
more deeply. The scarcity of wasters in this district is 
accentuated. So little business is ing that the price 
level is not clearly defined, but £1 4s. is mentioned. 


Finished Iron. 


Isolated ironworks have started in South Stafford- 
shire to meet urgent ordors. though activity is necessarily 
limited. Buying and selling are conducted within very 
cramped lines, and producers are able to name their own 
terms to a great extent. One firm is this week reported 
to have realised up to £15 per ton for medium iron. A 
typical contract was for wrought iron, the lack of which 
was keeping back a large consignment of steel. Any general 
resumption of work at the mills, however, is not to be 
looked for at present. Black Country manufacturers 
of nuts and bolts and fencing material were pleased to 
see this week that some Belgian houses had reduced their 
quotations for No. 3 bars by ls. 3d. per ton, making the 





new quotation £6 16s. 3d. per ton delivered. Complaints 
of delays in delivery of this material are frequent, but 
most of the works are managing to keep going. 


Raw Iron. 


The pig iron situation has not materially changed 
during the week. Those furnaces which are still in opera- 
tion are not now anxious for business, and prices are very 
firm. Durham foundry pig iron, which has been coming 
into this district rather more freely of late, has undergone 
another sharp advance, till it is not much below the high 
levels of Cleveland makes. For No. 1 Durham furnaces 
require £6 16s. 3d. delivered here, and for No, 3, £6 11s, 3d. 
They now hold out prospects of delivery in four to six 
weeks. Middlesbrough furnaces occasionally accept an 
order for December delivery. For No. 3 G.M.B. pig iron, 
£7 delivered in this district is quoted. ‘lo this has to be 
added the ever-increasing coke prices. Many Midland 
foundries have refused to buy at this price ; but, the engi- 
neering concerns, even at this stage, get what pig iron 
and coke they can, as an alternative to shutting down 
their works. There is no East Coast hematite on offer. 


Fuel. 


Midland manufacturers find the fuel position 
no easier, Fuel is now at prohibitive prices, especially 
for those trading undertakings which have no chance of 
indemnifying themselves against the burden. Notwith- 
standing the increased output from Midland pits, there 
is no more fuel available for industrial use, because the 
requirements of the domestic consumer are so much greater 
now that winter is upon us. The Birmingham and Staf- 
fordshire foundries are entirely dependent on imported 
coke. A certain proportion of gas coal is now aveilable 
from pits in the Derby-—South Yorkshire—Nottingham area, 
and gas engineers are very glad to avail themselves of it. 
While it costs £2 15s. to £3, American gas coal costs round 
about £4 delivered in the Midlands. 


Price of Gas Power Increased. 


A further increase in the price of gas in Birming- 
ham, alike for manufacturing and motive power, lighting 
and domestic purposes is to be made immediately. The 
need for this is directly due to the coal dispute, which has 
involved the Gas Department in heavy costs in the purchase 
of foreign coal. The increase announced is an all-round 
one of 4d. per 1000 cubic feet and follows one of a similar 
amount made in August. Coke and breeze prices have also 
been increased. 








LANCASHIRE. 


{From our own Correspondents.) 
MANCHESTER. 
The Steel Cartel. 


THE opinion that one of the primary results of 
the recently formed continental Steel Cartel would be 
higher prices for continental steel on export markets 
received the support of the Hon. Roland D. Kitson, chair- 
man of Bolckow, Vaughan and Co., Ltd., at the annual 
meeting of the company, held here on Monday. British 
makers, he said, had been invited to join the Cartel, and 
the matter was now before the steel trade as a whole for 
its consideration, but it was too early to attempt to fore- 
cast what the result might be. It was the avowed inten- 
tion of the Cartel to prevent the export of semi-finished 
materials at prices which would enable the foreign buyers 
of these materials to compete with the finished products of 
home industries. It was not unfair to deduce from this, 
and the further fact that the motive which induced the 
formation of this pact was the desperate cutting of prices 
during the past few years, that the tendency would be to 
stiffen continental prices, which must inevitably be to the 
advantage of the British steel trade. A satisiactory feature 
of the chairman’s address was his statement that the 
company has at present on its books orders which will 
ensure for its steel plant employment at a higher rate of 
production than before the stoppage for many months 
to come. 


The Ljungstrom Locomotive. 


With a view to ascertaining the performance of 
the Ljungstrom type of steam turbine locomotive and its 
suitability for main line work in this country, Beyer, 
Peacock and Co., Ltd., Gorton, Manchester, who are 
responsible for its design and construction here, have 
arranged with the London, Midland and Scottish Railway 
to test it on suitable express trains on the company’s system 
between London, Manchester and Glasgow. These tests 
will be begun shortly. 


Drives for Textile Mills. 


The suitability of the impulse turbine for driving 
textile machinery was discussed by Mr. J. Greenwood, of 
Bedford, in a lecture to the members of the Blackburn 
Textile Society. The method to be adopted for the trans- 
mission of power from the turbine to the machinery, 
whether by ropes or motors, was, he said, a matter that 
called for consideration in respect of local conditions. An 
electric drive, with motors arranged on the group system, 
was particularly suitable in the case of an old mill which 
had long lines of shafting and many pairs of wheels. If, 
however, it were possible to arrange a rope drive from the 
turbine to one or more shafts in the mill, that method was 
by far the best and the most economical, both from the 
point of view of running and installation costs’ Mr. 
Greenwood discussed the vaiue of the “‘ pass-out’’ turbine 
for the supply of process steam in textile mills. 


Personal. 


Mr. 8. L. Pearce, formerly engineer and manager 
of the electricity department of Manchester Corporation, 
and now Electricity Controller in London, is to have con- 
ferred on him at the University of Manchester on November 
17th the honorary degree of D.Sc.—-Mr. Tom Makemson, 
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since 1922 honorary secretary of the Lancashire Branch 
of the Institute of British Foundrymen, has just been 
appointed general secretary of the Institute. Mr. Makem- 
son, who is a member of the research staff at the Trafford 
Park works of the Metropolitan-Vickers Electrical Manu- 
facturing Company, Ltd., is well known in Manchester 
engineering circles, and during the last few years has 
delivered papers on various aspects of foundry practice 
before technical associations in Lancashire. 


Non-ferrous Metals. 


Since the non-ferrous metals market was reviewed 
n this column a week ago, the tin market has displayed 
movements which have been remarkably erratic, even for 
this metal. Early heavy selling further depressed values 
after the sharp decline experienced in the previous week, 
mut later the £300 mark was again passed in the case of 
cash metal, to be followed at the close of the week by a 
rather serious relapse. The present week opened on a 
healthier tone, and with a more active buying movement 
prices again soared. This has since been maintained, and 
at the time of writing, cash tin is in the neighbourhood of 
£310, with forward metal just below £300. What the 
future holds in store is made the more uncertain by the 
nervous condition of the market. It is probable, however, 
that further serious fluctuations will be experienced during 
the next week or two. The demand for copper has con- 
tinued rather quiet and the tendency of prices has again 
been easy, although in the last day or two there has been 
a slight recovery. The avowed policy of the Copper 
I-xport Association has been outlined in an official state- 
ment by the president of that body, the primary function 
apparently being to avoid the wide fluctuations in prices 
that result largely from the operations of purely specula- 
tive interests. As regards marketing, it is stated that an 
effort will be made to sell direct to consumers except where 
conditions make it desirable in facilitating export trade 
to sell to distributors. Copper prices in Europe, it is 
affirmed, will be established in accordance with general 
business conditions as they develop from day today. Both 
lead and spelter are a turn steadier now after weak spells. 


Iron. 


With supplies of pig iron still very scarce, prices 
on this market have remained firm throughout the past 
week, with Scottish ranging from 137s. 6d. to 150s. per 
ton delivered Manchester—the latter figure being a special 
case—-with Middlesbrough at 137s. 6d. to 140s., some 
miscellaneous hematite iron at about 120s. per ton, and a 
little East Coast foundry iron at 132s. 6d. delivered. 
Apart from these brands, which are offered very sparingly, 
there is virtually nothing available, and so far no indication 
of a possible resumption of operations at the Midland 
blast-furnaces. Lancashire bar iron manufacturers have 
again increased quotations by 10s. per ton—the third by 
a similar amount since the beginning of May—making 
current values £12 10s. delivered for Crown quality bars 
and £11 5s. for second quality. These prices relate to 
deliveries after normal production restarts. In one or two 
instances where supplies of semi-finished iron are held in 
stock, attempts are being made to manufacture a limited 
quantity of bar iron, but as this entails the use of high- 
priced coal, prompt deliveries are only being executed at a 
premium on the latest official prices mentioned above. 


Steel. 


Here and there attempts are being made to relieve 
the steel situation by a partial resumption of rolling mill 
operations, but the result is not such as to affect the position 
to any material extent. With the continued uncertainty 
as to the incidence of fuel costs on production charges, 
there is little anxiety to entertain forward business, and 
values remain to a large degree nominal at from £9 to 
£9 10s. for basic steel bars, £11 10s. to £11 15s. for boiler 
plates, £8 10s. to £8 15s. for tank plates, and £7 17s. 6d. 
to £8 2s. 6d. for joists and sections delivered Manchester 
or equal. Coal difficulties and the scarcity of semi-finished 
steel are responsible for the continued firmness of re-rolled 
bars, which cannot be bought here now at less than £10 
per ton. For continental steels prices are nominally firm 
and unchanged, but it is possible to meet with offers of 
material from second hands at cut rates. For delivery to 
Manchester for cash against documents, billets are about 
£6 7s. 6d. per ton, wire rods at £7 2s. 6d. to £7 5s., sheet 
bars at £6 12s. 6d., Siemens plates at £7 15s., light plates 
at £6 10s., and joists and sections at £6 15s. to £6 17s. 6d. 
per ton. Galvanised sheets are firmer here at £17 10s. 
per ton f.o.b., but the market is so quiet that offers of 
merchant parcels at lower rates have failed to attract 
attention. 


Scrap. 


The market for non-ferrous metal scrap is quiet 
and uninteresting, with brass rod turnings offered at £40 
per ton, selected gunmetal scrap at £53, clean light copper 
£57, zinc scrap £25, heavy yellow brass £45, and cast 
aluminium £75, for graded qualities delivered to users’ 
works, 


BaRROw-IN-FURNESS. 
Hematite. 


This district has been following the various phases 
of the negotiations in the coal dispute very keenly, and 
the hope is expressed that soon the various local ironworks 
may be able to start on the fairly heavy orders which they 
hold. The position of the makers is reflected by the general 
tendency for prices to rise. This suggests that they are 
well situated for orders for many months. Certain of the 
important customers placed orders some time ago, and are 
well covered forward. Those who have hesitated will have 
to pay considerably higher prices. It is difficult to say 
whether prices will rise further, but it would not be at all 
surprising if they did. Apart from ordinary qualities there 
are many orders and further inquiries for special qualities. 


Iron Ore. 


As soon as fuel is available regularly in the district 
and the furnaces are put in blast, the local iron ore mines 


for years. The imports of foreign ores from Spain, 
Algeria and Kirkenes in Norway will also be resumed. 
With freights sent up by the demand for foreign coal, the 
bringing in of foreign ore has been out of the question. 
Certain stocks exist in the district. 


Steel. 


The steel market remains quiet, and prices have 
remained stationary, while iron has become dearer week 
by week. Orders are held by makers, but they were placed 
some months ago and the market has been quiet since. 
There may be a little more life when iron is being produced 
again, and there is some certainty as to date of delivery. 

Shipbuilding and Engineering. 

Shipbuilding has been badly hit by the coal dis- 
pute, for material has been held up. There is the Orient 
liner and the fast twin-screw passenger steamer for the 
Straits Settlements to get on with, and also the keel of the 
600ft. submarine depét ship to be laid. The cruiser Cum- 
berland and the Donaldson liner Moldavia are being 
proceeded with at the fitting-out wharves and have not been 
interfered with very much. The contract which Vickers 
have secured from the Bibby Line to equip the two liners 
Dorsetshire and Somersetshire as Government transports 
is a fairly important one, for it means considerable internal 
alterations. These two ships are both modern, the one 
having been built in 1920 and the other in 1921. They are 
both 450ft. long and each has a registered tonnage of 
about 7500 tons. It is significant that these two vessels, 
both driven by internal combustion engines, should have 
been selected by the Government. In view of the fact 
that the submarine depét ship is also to be driven by 
motors, it would seem that this method of propulsion is 
being more favourably viewed by the Admiralty. Engi- 
neers are busy at Barrow, and are likely to be considering 
the contracts now held locally. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Trade Stagnant. 


Wits the prospect of a settlement of the coal 
dispute in sight, there has naturally been the greatest 
caution shown in all trade movements this week. The 
few furnaces that are operating can only meet a very small 
proportion of the demand for steel. It is not true, as was 
stated recently in a London paper, that Sheffield firms are 
having to turn to a general buying of German steel. Some 
of this material is certainly coming into the district ; 
but there is nothing remarkable about this. Small quan- 
tities of foreign billets have been coming in for some time, 
but their use is strictly limited. Foreign steel cannot solve 
Sheffield’s problem, as it is not good enough in quality, 
and no development in trade can be looked for until the 
Sheffield, Rotherham and district furnaces get going again. 
In spite of the high price of coke, the crucible steel makers 
have decided to continue their operations, and have pur- 
chased further supplies of Westphalian coke at 79s. 6d. a 
ton delivered. This is an extraordinarily high figure, but 
it is less than the current quotation on the market, which 
is 80s. 6d. aton. Makers are experiencing a heavy financial 
strain, for although the prices of crucible and electric 
steel have advanced a little, the extra amount nothing 
like meets the increased costs of production. There has 
been no alteration in the official quotations for high-speed 
steel. 


Preparations for the Re-start. 


Even if the coal dispute is settled almost imme- 
diately, it is doubtful whether the majority of the open- 
hearth steel furnaces will be producing material by the end 
of the year. It is reported that Cammell Laird and Co. 
and Steel, Peech and Tozer have large stocks of pig iron, 
and they should be melting metal in well under a fort- 
night after the settlement. Firms which have no reserves 
of pig will, of course, have to wait for deliveries from the 
blast-furnaces, and these again cannot get going until the 
coke ovens have got delivery of the necessary slack. It is 
not thought that the blast-furnaces will be producing pig 
in less than six or eight weeks after the termination of the 
dispute. One big problem that will face the iron and steel 
trades will be the price of fuel. There are authorities to be 
found who predict that fuel will be plentiful, and that there 
will be a slump in prices; but, on the other hand, contracts 
have already been fixed up provisionally at 2s. 6d. a ton 
more than the pre-stoppage quotations. From the point 
of view of the iron and steel trades, any advance in fuel 
prices will be a serious matter, and will be a big handicap 
in competition in foreign markets. 


Coal Topics. 


Well over 30,000 men are now at work in the 
Yorkshire collieries, though there has been nothing like a 
general drift back. A fair quantity of coal is available, 
and practically no difficulty is being experienced in meeting 
the claims of the priority services. A good deal of the 
outcrop coal being used for industrial purposes is not prov- 
ing satisfactory at the moment, owing to the recent long 
spell of wet weather. Many of the workings have become 
damaged and water-logged, and coal is being delivered in a 
sodden condition. Serious complaints are being made 
about the delay in moving coal traffic by rail. But for 
this, the needs of industrial users of coal could be much 
more promptly met. In the Railway and Canal Com- 
mission Court, Mr. Justice Sankey has fixed December 14th 
for the hearing of an application by Pope and Pearson, of 
Silkstone Collieries, Altofts, for permission to work the 


| Silkstone seam under 120 acres of land at Normanton, on 


the ground that there is a danger of the minerals being 
left permanently unworked, and that it is not practicable 
for any person other than the applicant company to work 
the minerals in question. At the annual meeting of the 
Denaby and Cadeby Main Collieries, Ltd., it was announced 
that there is to be an amalgamation of Denaby and 





will benefit, for the demand will be better than it has been 


The combined outputs will be just under 4,000,000 tons, 
rising to 5,000,000 tons. The work will shortly be com- 
pleted at Denaby and Cadeby Main on the new washers, 
electrical plant, boiler and pit tubs, on which over £300,000 
has been spent. ‘The upcast shaft at Denaby was drawing 
coal in December, and the output increased at once. 
Before the stoppage, 32,000 tons per week were being 
drawn, and the output should be up to 36,000 tons per 
week by the end of next year. 


Engineering Plant for Quarries. 


Members of the Institution of Quarry Managers 
who visited Sheffield last week were shown the extent to 
which the local engineering trade is associated with quarry- 
ing, cement making and kindred industries. They visited 
the works of Hadfields, 8. Osborn and Co., and Edgar 
Allen and Co. The last-named firm is very busy on 
contracts for crushing and grinding machinery and cement 
npn Among the exhibits on view were a combination 

all and tube mill for grinding raw material; a portable 
batch-mixing and weighing machine for glass works sand ; 
coal crushers and stone breakers. There was also a portion 
of a rotary cement kiln for the Barnstone Portland Cement 
Company, which is 150ft. long by 7ft. 6in. diameter, with 
an enlarged burning zone 8ft. 6in. diameter. The working 
of a small laboratory rotary kiln, l6in. diameter inside 
and 10ft. long, excited particular interest. 


The Lighter Trades. 


The production of files has been seriously cur- 
tailed as a result of the exhaustion of steel, but in any case 
there is a very poor demand for the finished article. A 
fair buisness is passing in saws and there is a brisk trade 
in all materials for the motor industry. There is work for 
several months ahead for the makers of special steels, 
forgings and drop stampings, and it is confidently expected 
that a lot more business will follow from the Show at 
Olympia. There is little fresh to report in the plate and 
cutlery trades. Except for a few odd orders the Christmas 
seasonal trade is at an end, and short time is being worked 
by the majority of firms. 


Start of Big Sewage Scheme. 


A start has been made by the contractors on the 
Staveley sewage scheme, which is estimated to cost about 
£90,000. Sheftield unemployed to the extent of nearly 90 
per cent. of the labour, have been engaged. Most of the 
cast iron pipes used will be made by the Staveley Com- 
pany. It will take about two years to complete the scheme. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Prospects. 


Tue developments in the mining dispute during 
the last few days have created a feeling in commercial 
circles in the North of England that the end is really in 
sight. and there has been a disposition to discuss future 
business in most sections of trade. There is a general 
opinion that once the coal mines are in operation again 
trade will be quite brisk. Iron and steel producers are 
optimistic as to the prospects, despite the keen foreign 
competition which will have to be faced and the difficulty 
in regaining lost markets. Early release of orders is con- 
fidently expected, and works promise to be busy as soon 
as conditions admit of idle machinery being restarted. 
The shipbuilding industry on the North-East Coast, which 
has experienced nearly five years of acute depression, 
shows signs of revival. Already some activity is noticeable. 
and in addition to the number of orders placed recently, it 
is expected that several more will be given out when the 
coal dispute is ended. Unfinished vessels on the stocks are 
being sought after, and one on the Tyne and two on the 
Wear have been disposed of, the latest being a 6000 tons 
ship at the Tyne Iron and Shipbuilding Company’s yard, 
which has been sold to Newcastle owners. The order for 
a sister liner to the Gripsholm for the Swedish-America 
line, which it was hoped would come to the Tyne, where 
the Gripsholm was built, has gone to Germany. 


Cleveland Iron Trade. 


Business is still confined within narrow limits on 
the Cleveland pig iron market, owing to the extreme 
scarcity of supplies, but there is a much more hopeful 
tone. There is a confident feeling that the coal dispute 
will quickly be ended, and thereafter there will be a wild 
scramble for supplies. No doubt the restarting of the iron 
and steel works will be a slow process, but with so much 
pressure for material it will certainly be expedited as much 
as possible. In the meantime, the market keeps steady. 
Home prices are unchanged, but foreign quotations are 
advancing, and as much as 100s. per ton c.i.f. has been 
asked for good foundry iron from abroad. Even at that 
figure it is doubtful if delivery could be assured before 
the end of the year, and consequently consumers needing 
prompt supplies must perforce buy from the local makers. 
No. 1 Cleveland foundry iron is 125s. per ton, No. 3 
G.M.B. 120s., No. 4 foundry 119s. and No. 4 forge 118s. 6d. 


Hematite Pig Iron. 


With the usual marketable qualities of East 
Coast hematite iron unobtainable, the small business 
passing is confined to odd lots of off grades at prices vary- 
ing from 87s. 6d. to 92s. 6d. per ton. Some little move- 
ment is noticeable, however, in the direction of arranging 
contracts for supplies when furnaces are re-kindled, and 
the opinion is expressed that for such delivery the quota- 
tion for mixed numbers should be about 92s. 6d. per ton. 


Ironmaking Materials. 
The foreign ore trade is still idle, and as con- 


sumers, in addition to having moderate stocks, have con- 
siderable deliveries to receive in fulfilment of orders placed 





Cadeby, Dinnington, Rossington and Maltby collieries. 





before shipments were suspended, there seems little likeli- 
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hood of early resumption of sales. The situation as regards 
coke is still causing inconvenience to consumers. Supply 
is altogether inadequate, and the level of quotations has 
become almost prohibitive. Over 80s. per ton is stated 
to have been paid for foreign coke delivered to Cleveland 
works. 


Manufactured Iron and Steel. 


Manufacturers of finished iron and steel on the 
North-East Coast have quite good order books, and they 
report that substantial inquiries are circulating. Pur- 
chasing of continental semi-finished materials, and finished 
steel, by firms in this area has become much less active, 
owing largely, no doubt, to the difficulty of obtaining 
early delivery, but possibly also to the hope that local 
producers will be competing keenly with foreign manu- 
facturers in the near future. Substantial premiums are 
being paid on the current minimum prices for early delivery 
of manufactured iron and steel. 


The Coal Trade. 


The position in the Northern coal trade continues 
to improve. All round there is a substantial increase in 
the numbers of men working as compared with a week ago, 
and the output per head is favourable. The production is 
readily disposed of at substantial prices, but, of course, 
financial results are not bright, owing to the standing 
charges which have to be distributed over a mere per- 
centage of the total possible output. Still, fitters are 
pleased with the results, and look forward to a steadily 
improving position. Inquiries are coming more freely 
from abroad, but under present conditions exporters find 
that they cannot get any definite quotations, and have 
thus to await further developments. In spite of the fact 
that large orders for coal for delivery over the winter months 
have been lost, traders do not take an unfavourable 
view of the outlook. The coal reserves of most of the large 
utility undertakings at home and abroad will call for large 
replenishment immediately there is a general resumption 
of work at the collieries, and this alone should create a 
good demand for at least some months in the New Year. 
Business in imported coal is quiet on the North-East 
Coast. A number of cargoes for the remainder of this 
month and early December have been arranged for, but 
aiditional business is difficult to effect. Neither the utility 
companies nor other large consumers are anxious to com- 
mit themselves to purchase expensive imported coal for 
late December or for January deliveries, and transactions 
are in abeyance. Sellers offer good grade gas coals at 
60s. per ton for end of the year delivery, but the price is 
not tempting. 


Ironstone Miners’ Wages Advanced. 


An appreciable advance in wages has been con- 
ceded to the Cleveland ironstone miners. During the past 
quarter the wages stood at 63-5 per cent. above the base 
rates. According to the ascertainment of pig iron selling 
prices, the men during the current quarter were entitled 
to 64-3 per cent. above the base rates. An additional 
5 per cent. is usually allowed, but after a conference with 
the men’s representatives, the owners conceded another 
5 per cent., bringing the total to 74-3 per cent. above the 
base rates. This represents an increase on last quarter's 
wages of 10-8 per cent., and it has been agreed that the 
wages rates as now fixed shall continue in operation until 
the end of March. 








SCOTLAND. 
(From our own Correspondent.) 
Markets Quiet But More Hopeful. 


Tue course of events during the past few days 
has engendered a much more hopeful feeling with regard 
to an early termination of the coal strike. Markets con- 
tinue more or less inactive, but interest is growing, and 
evidence is not lacking that general opinion favours a 
very early resumption at many works at present inoperative. 
Certainly some little time must necessarily elapse before pro- 
duction could be re-establizhed on lines similar to those pre- 
vailing prior to the strike; but the fact that a restart is 
considered imminent is evidenced by the stimulated 
interest in markets. 


Coal Mining at Kilbarchan. 


Yor many years it has been known that coal 
seams existed in the neighbourhood of Kilbarchan, Ren- 
frewshire, but it is only within the past week or two that 
work on these seams has been started. Only a few skilled 
miners are yet employed, but it is hoped to increase the 
output considerably in the near future. The seam at 
present being worked is near to the surface, and excavation 
is by the method of ** tunnelling.”” At present the miners 
are working in three shifts of eight hours each. 


Steel and Iron. 


Conditions in the Scottish steel and iron trades 
have shown no appreciable change during the past week. 
The few works carrying on meantime are doing so by the 
aid of continental materials. Several works producing 
steel sheets are very busy and are booked ahead for a 
considerable period, but the output of heavy steel is prac- 
tically at a standstill. Steel sheets are firmer in price, and 
the scarcity of sections has caused a similar tendency. 
Few bar iron mills are working, and these are chiefly 
engaged producing steel bars from foreign billets. Bar 
iron, therefore, is scarce, and the nominal price is £12 to 
£12 10s. for Crown quality bars for home delivery. The 
pig iron furnaces remain inactive, and stocks in makers’ 
yards have been practically wiped out. Foundry qualities 
are quoted 100s. per ton for No. 1, and 95s. No. 3, for 
delivery on the resumption of work at the furnaces. 


Coal. 


In view of the efforts to settle the strike and the 
increasing output of home coal, conditions in the coal 


market have changed somewhat during the past week. 
Neither merchants nor consumers are disposed to purchase 
meantime, and this is most noticeable in respect to foreign 
fuel. Scottish fuel is chiefly mentioned in the restricted 
demand. This contraction in business has caused a 
weakening in prices practically all round, and nominal 
quotations are given as follows :—Silesian, screened, 
75s. ; unscreened, 72s. 6d. ; Westphalian, screened, 72s. 6d.; 
unscreened, 70s., all per ton f.0.t. Glasgow, Grangemouth, 
Bo'ness or Leith. American, unscreened, 72s. 6d. per ton 
f.o.t. Glasgow ; Westphalian foundry coke, 65s. per ton 
f.o.t. Grangemouth or Bo'ness ; German industrial brown 
coal briquettes, 55s. per ton f.o.t. Grangemouth, Bo’ ness, 
or Leith ; Scottish patent fuel, 65s. per ton f.o.b. Glasgow, 
Grangemouth or Bo'ness, and Is. per ton more at Leith ; 
Scottish screened coal, 65s. to 70s.; triping, 658.; and 
dross, 50s., all per ton in truck at pit. English screened 
coal, 75s. ; unscreened, 60s. to 65s., all per ton delivered 
Glasgow district. 


Cheaper Household Fuel. 


The Scottish Coalowners’ Associations have 
agreed to recommend that, as from Monday next, November 
15th, the price (maximum) for all coal (except anthracite), 
should be 55s. per ton at the pit on condition that the 
whole reduction in price is passed on to the consumer. 
That would make the retail price somewhere in the region 
of 3s. 6d. per ewt. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Outlook. 


Tuere has been great disappointment in this 
district. that the negotiations for a settlement of the coal 
dispute have not so far resulted in success. Last week- 
end a very confident feeling prevailed that the end was 
really in sight, but since then most people have been com- 
pelled to modify their views, and there is a very consider- 
able fear that the termination will not come before the 
end of this month or early December, when the likelihood 
is that many more men will return to work in order to 
earn some money for Christmas. Hours of work form the 
chief stumbling block to an agreement, and on this point 
the coalowners in this district are very firm indeed on 
their demand for an eight-hour day, and it is taken for 
granted that before the miners’ leaders give way on the 
question of hours and district agreements, they will submit 
the matter to the rank and file, which raises another inter- 
esting point. It affects the position of the miners who 
have already returned to work, and whether they are to 
have a voice in the decisions come to. In South Wales 
there are now about 21,000 miners at work, and it is very 
doubtful whether they would be allowed to take part in 
any Lodge meetings called by the officials of the Miners’ 
Federation, so that the prospects are that any resolutions 
come to would be those passed by miners who are opposed 
to the coalowners’ terms. Even now grave fears are enter- 
tained that the only way out of the present position is by 
the drift back of the miners, which, so far as this district 
is concerned, is a slow business. 


Export Prospects. 


As time goes by it is increasingly recognised 
that export business in coals from South Wales this year 
is becoming a less workable proposition. Even if there were 
to be a quick settlement and an early general resumption 
of work, it is takem for granted that comparatively few 
eargoes could be shipped by the end of December. It 
will be very difficu't if not impossible to say what coals 
will be available, in view of the restrictions which will be 
inevitable in order that home requirements may be first 
supplied. At the same time it is not overlooked that 
this is very largely an exporting centre, and it is imperative 
that a certain amount of coals should be freed for export, 
as otherwise collieries would be held up for empty wagons 
and would not be able to work. In these circumstances 
it is almost certain that collieries will be permitted to export 
a portion of their output almost from the very commence- 
ment of production on any material scale. How prices 
will rule is still a matter for conjecture, as most collieries 
are not naming figures until there is a settlement. A 
small amount of business has been done for shipment 
within a month or so of a general resumption. Best 
Admiralty large coals have been purchased from 30s. to 
35s. f.o.b., and superior second qualities round about 
27s. 6d., while ordinary large have been sold about 23s. 6d. 
Buyers are not operating ahead, or over a period to any 
extent, as after the first month or so it is believed that 
prices will fall to a lower level, which is only natural as 
production expands. Meantime the prices agreed upon 
as maximum figures for coals for all purposes, that is for 
newly wrought Welsh coals, are as follows :—Large coals, 
55s.; through coals, 50s.; and smalls, 40s.; these being 
pithead prices. 


Coal Imports. 


Since the commencement of the stoppage the 
quantity of coals imported into South Wales has amounted 
to over a million and a-quarter tons. Last week the 
total was over 114,000 tons, and the quantity to be dis- 
charged during the remainder of this month and next is 
estimated at over a quarter of a million, the bulk of which 
is coming from Americe. There are now round about 
twenty-five steamers disci.arging their cargoes at local ports, 
and next month will see the arrival of two substantial 
cargoes of Indian coal, the first ever known to have been 
brought to South Wales. -Comparatively little fresh busi- 
ness is now being arranged in foreign coals, and chartering 
operations are for the moment more or less suspended 
pending the course of the negotiations. It is, however, 
interesting to note that while tonnage has been taken up 
for November in readiness to load American coals at a 
rate of freight of 35s., tonnage has also been chartered 
with laydays running to the end of February at 17s. per 
ton. Thus it will be seen that American coals will be 








arriving in the United Kingdom as late as next March. 






















































































































Considering the very considerable quantity of foreign 
coals which are due to reach South Wales ports this month 
and next fears are held in some quarters that if the coal 
dispute here is quickly settled grave difficulties will arise 
over the question of wagon supply. 


Craftsmen’s Terms. 


Representatives of the South Wales Coalowners’ 
Association and the Enginemen, Boilermen and Craftsmen’ s 
Association met on Monday in accordance with the terms 
of their joint agreement to settle the percentage and sub- 
sistence wage payable for the month of November. It was 
agreed to continue the 42-22 per cent. and the subsistence 
wage of 8s. 0jd. to all workmen over twenty-one years of 
age, and the 8s. 6}d. to fully skilled and competent crafts- 
men, as hitherto paid in the coalfield, tothe end of January, 
1927, also the continuation of week-end payment at the 
pre-stoppage rate of time and a-half. 


Threatened Closing of Colliery. 


Great anxiety prevails in the Merthyr district 
regarding the threatened closing down of the Hill's 
Plymouth collieries. The affairs of this undertaking are in 
the hands of a receiver. At the end of last week a mass 
meeting of about 1000 miners was held to consider the 
position, and it was decided to make an appeal to Lord 
Buckland to assist in avoiding such a calamity as the 
closing up of the collieries, which would mean unemploy- 
ment for about 1600 workmen, a loss of £5000 per week 
in wages, while Merthyr would lose £14,000 a year in rates. 
A deputation has since had an interview with Lord Buck- 
land, when the latter explained that he had received full 
particulars of the proposal from the receiver, and he had 
been compleled to turn it down as a commercial proposi- 
tion. However, the workmen’s representatives urged 
Lord Buckland not to refuse his support until they had 
had an opportunity of placing the information before their 
district committee, when it was expected that a proposal 
would be formulated which would be submitted to Lord 
Buckland subsequently. 


Tin-platers’ Bonus. 


The Joint Standing Committee of the Industrial 
Council of the Tin-plate and Welsh Sheet Trade held an 
adjourned meeting on Monday at Swansea, when, after 
a long discussion, the employers agreed to continue the 
payment of the 7} per cent. ez gratia bonus to adult datal 
workmen on a base rate of 5s. 6d. a day and under, and 
3} per cent. to the remainder of the workmen, until 
February, 1927. Some time ago the employers intimated 
their intention to discontinue this payment, which has 
been in operation for some years. This new agreement is 
conditional upon no claims of a general character being 
made during the extended period of the bonus. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Council of the Institution of Electrical Engineers. at a 
meeting held last week, unanimously elected Senatore G. 
Marconi, G.C.V.O., LL.D., D.S8e., an honorary member of the 
Institution. 

Bruce Peestes anp Co., Ltd., of Edinburgh, ask us to 
announce that they have appointed Messrs, Seller and Fraser, 
of 144, St. Vincent-street, Glasgow, as their agents for the West 
and North of Scotland. 


A. anp J. Mary anv Co., Ltd., of Australia House, Strand, 
London, W.C. 2, and Possilpark, Glasgow, N., ask us to state 
that they have acquired a controlling interest in Main Ropeways, 
Ltd., of 47, Victoria-street, London, 8.W. 1. 


Tue Brrrisn Cast Inon Researcn Association asks us to 
announce that its registered offices at 75, New-street, Birming- 
ham, together with the laboratory at 56, Guildford-street, 
Birmingham, have now heen removed to 24, St. Paul's-square, 
Birmingham, to which address it requests that all communica 
tions should be sent. Telegrams, “Cira, Birmingham ;” 
telephone, Central 1885. 


Tae Parsons Moron Company, Ltd., of Town Quay Works, 
Southampton, asks us to announce that the name of the firm 
has been changed to “‘ The Parsons Oil Engine Company, Ltd.” 
This change has been deemed desirable in order to bring the 
title of the firm more into line with the articles which it produces, 
and that it may pot in future, as in the past, be confused with 
either electric manufacturers or the makers of motor cars. The 
directorate and management remain exactly the same as under 
the original title. 








CONTRAOTS. 





Vickers rp. have received an order from Bibby Bros, and 
Co. to equip the motor vessels Dorsetshire and Somersetshire 
for service as Government transports. 


Gent anp Co., Ltd., of Leicester, have been instructed to 
install in the new Legislative Government buildings at Delhi 
a complete system of pulsynetic clocks, including transmitter 
and transmitting relays. 


Tue Orrurkon Company has received from the Spanish 
Northern Railway—Compafia de los Caminos de Hierro del 
Norte de Espaia—an order for twenty-two electric locomotives 
for heavy duty. These engines, which are to haul trailing loads 
of 1200 tons, will be 1500-volt direct-current engines, working 
with overhead collection, and will each have an output of 2040 
horse-power at about 20-5 miles per hour, and a maximum speed 
of 56 miles per hour. 


British _Brown-Bover!, Ltd., has received an order for a 
high-speed electric locomotive in connection with the electrifica- 
tion of the Bombay-Igatpuri and Bombay-Poona sections of 
the Great Indian Peninsula Railway. The locomotive will be 
designed for direct current at an everage contact wire pressure 
of 1400 volts. It will be of the 2-AAA-2 (4-6-4) type with a one- 
hour rating of 2450 horse-power at the motor shafts at a speed of 
36 miles per hour, and will be designed for a maximum speed in 
service of 75 miles per hour, It will have six motors. 
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Current Prices for Metals and Fuels. 
































(1) Delivered. 
(6) Home Prices—All delivered Glasgow Station. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
according to analysis ; open market 17/6 to 19/— at ovens. 








(2) Net Makers’ works. 











(3) f.0.t. Makers’ works, approximate. 


t Latest quotations available. 


Boiler Plates 10/— extra delivered England. 





(a) 





TRON ORE. STEEL (continued). 
N.W. Coasr— N.E. Coast— Home. Export. 
Native 18/6 to 21/- . * «2.6. oe £ 8s, d. 
(1) Spanish 18/6 to 21/- Ship Plates a am — 
(1) N. African 18/6 to 21/- Angles 6.33.0. — 
N.E. Coast— Boiler Plates 12 00. ~_ 
Native be Joists J 8 0 0. _ 
Foreign (c.i.f.) 21/6 Heavy Rails ern 6 < 
Fish-plates 12 0 0 — 
= - Channels 0 56 O. £9 to £9 5 
Hard Billets 7 a. — 
PIG IRON. Soft Billets 75 0 — 
Home. Export N.W. Co 
£ s. d. £ es. d. Barrow— 
(2) Scorranp— Heavy Rails 8 eg a 
Hematite... . ope, se _ Light Rails 8 5 Oto 810 0 
No. 1 Foundry -. [415 Oto5 0 0 _- Billets 8 0 Otoll 10 OF 
No. 3 Foundry af - % ye ee — Mencusenee—~ 
¢ For delivery after resumption of work at furnaces. Bars (Round) 910 0 ae 
NE. C ~ » (Small Round) 10 0 0 - 
pe hone Mixed Nos. .. 4 8 6 48 6 Heaps (Baling) - A, = So 
No. 1 490 4/9 0 » (Soft Steel) m~15 0. oe 0 15 0 
Plates - - 8 7 6t 815 0 
Cleveland — » (Lancs. Boiler) .. 11 10 Otol2 0 0 
No. 1 ek 65 0. 6 5 6) SHerrrero— 
Silicious Iron .. 65 0. 6 5 6 Siemens Acid Billets an 2B, (9. as 
No. 3 G.M.B. .. 6 0 0 6 0 6 Bessemer Billets ll 0 0 — 
No. 4 Foundry 519 0 519 6 Hard Basic 7 ot 9 2 6 — 
No, 4 Forge 518 6 519 0 Intermediate Basic 812 6. 
Mottled 5 17 6 518 0 Soft Basic 715 0 
White 517 6 5.18 0 Hoops... 12 0 0 
Soft Wire Rods 910 0 — 
Sl MIDLANDS 
py ag Blast) .. 1010 0.. ., o eee! a OE BAe @.,6 
North Stafls. Forge .. 3.17 6... .. — arrange pron manate ~ 
Sheets (20 W.G.) 11 10 Otol2 0 0 
he ne, Ee 3S Den it a cm Galv. Sheets, f.0.b. L'pool 17 10 0to17 15 0 
(3) Northampton— (None offered.) Angles >» we se on. Soe oe 
Foundry No. 3 3 5 Ot0o3 10 0 Joists 812 6to 817 6 
a Forge 216 Oto217 0 Tees --. 912 6tol0 17 6 
Bridge ond Tank Plates — 
(3) Derbyshire— (None offered.) Boiler Plates bert -- 
No. 3 Foundry 3 7 6te3 15 0 
RP ss 5 3 2 %to3 5 O — aiasemams meeenemaaiiied iad 
(8) Lineolnshire— (None offered.) NON-FERROUS METALS. 
No. 3 Foundry oC Our es — Swawsea— 
No. 4 Forge 3.5 6.. .. _ Tin-plates, I.C., 20 by 14 24/6 to 25/6 
Basic 360... = Block Tin (cash) 309 15 0 
(4) N.W. Coast— a (three months) 297 15 0 
N. Lancs. and Cum.— Cages gee) ==. 
Wie i 3 ae | mena as 
. . pani 2 : 
Pee ee, of \; . ‘2 ¢: rT e (three months) 2911 3 
" Spelter (cash) 33 3 9 
~~ ——- —— —— - —— —— -— » (three months) 33.6 3 
MaNCHESTER— 
MANUFACTURED IRON Copper, Best Selected Ingots 65 7 6 
%» Electrolytic 66 10 0 
Home. Export. Strong Sheets ve 92 0 0 
fs d. £6 d. » Tubes (Basis Price) —_ Ib. 011 
Scortanp— Brass Tubes (Basis Price) Ib. o 1 0 
Crown Bars BF uO a0: ase ll 0 0 ». Condenser Ib. 01 3% 
Best ses = Lead, English 31 0 0 
N.E. Coast— » Foreign .. 29 17 6 
Goasmen Bare 1115 0 a Spelter .. .. 33 10 0 
Lanos.— ay i ae 
Crown Bars .. .. 1210 0 — 
Second Quality Bars 11 5 O aes FERRO ALLOYS. 
Metpe 00) oe sae 14 0 0 ar (AQ prices now nominal.) 
Tungsten Metal Powder 1,9 to 1/10 per lb. 
8S. Yorxs.— Ferro Tungsten 1/5 per Ib. 
Crown Bars 1210 0 - Per Ton. Per Unit. 
Best Bars 1310 ©. a Ferro Chrome, 4 p.c.to6p.c.carbon .. £23 0 0 7/6 
Hoops 1410 0 te ig bry 6p.c.to8p.c. ,, . £22 0 0 7/3 
Mintampe— (Prices nominal.) p. a Sp.c. to 10p.c. mA . £20 15 0 6/6 
Crown Bars -- ll 5 Otoll 10 O 7. Specially Refined 
Marked Bars (Stafis. ) ee — at »»Max. 2p.c.carbon .. —/ fy 12/6 
Nut and Bolt Bars 10 5 Otol0 10 0 » mm Epc. -- 208.5 ¢ | BE 
Gas Tube Strip 1210 0.. .. Las mm» 0°T0p.c. carbon - 6 0 0. MR 
+ 9» carbon free 1/5d. per Ib. 
—_—_ — — Metallic Chrotnium .. . .. 3/-perlb. 
Ferro Manganese (per tun) . £15 for home, 
STEEL. £15 for export 
» Silicon, 45 p.c. to 50 p.c. . £10 17 6scale 5/— per 
(6) Home. (7) Export. unit 
£ s. d, £ s. d. i be 75 p.c. -. £16 5 6scale 6/—per 
(5) ScoTrLanp— unit 
Boiler Piates . nen ll 0 ¢€ —- »  Vemadium 14/9 per Ib. 
Ship Plates, jin. and up 8.32 Banos 7 0 0 » Molybdenum .. y .. 5/3perlb. 
Sections .. > = ee 6 5 0 +» Titanium (carbon free). .. 0/11} per Ib. 
Steel Sheets, under 3/,,in. Nickel (per ton) .. £170 
to fin. .. 12 0 O0tol12 10 0 Cobalt . e -. 10/-perlb. 
Sheets (Gal. Cor. 24 B. G. ) — £17 5 Otol8 5 O| Aluminium (per ton) . £112 


Delivered Glasgow. 






















FUELS. 
SCOTLAND. 
LANARKSHIRE — (Prices nominal.) Export. 
(f.0.b. Glasgow)—Steam .. 15,9 
me os Ell 16/6 
» % Splint 16/6 to 17/- 
* - Trebles 15/9 
oe a Doubles 14/— to 14/6 
a A Singles 13/9 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 16/9 
” »” Jewel 17/- to 17/6 
” * Trebles 17/- 
Firesa#ire— 
(f.0.b. Methil or Burnt- 
island )}—Steam 12/6 to 14/9 
Screened Navigation .. 21/- 
Trebles ia/— to 15/- 
Doubles 14/- 
Singles. . 13/— to 13/6 
LoTatans— 

(f.0.b. Leith)}—Best Steam 14/—- to 14/3 
Secondary Steam 13/6 
Trebles 14/6 to 14/9 
Doubles 13/6 
Singles. . 13/6 

ENGLAND. 
(8) N.W. Coast— 
Steams - No quotation 
Household . ° ” 
NORTHUMBERLAND — 
Best Steams : 16/- 
Second Steams 14/6 to 15 
Steam Smalls 8/- to 8/6 
Unscreened . . 13/- to 13/6 
Household .. 20/- to 22/- 
Durfzam— 
Best Gas 18/6 to 19/- 
Second. . . .« 16/ to 15/6 
Household .. . 20/- to 22/- 
Foundry Coke +e +e oe 184 to 20/- 
SHEFFIELD— Inland. 
(Nominal , none on — ) 
Best Hand-picked Branch -. 31/-to 34/- 
Barnsley Best Silkstone -. 28/- to 30;- a 
Derbyshire Best Brights .. . 26/-to 28/- - 

o » House .. .. 24/—to 25/- 

- » Large Nuts .. 17/-to 20/- - 

o» » Small 12/6 to 14/- ~ 
Yorkshire Hards 17/-to 19/6 - 
Derbyshire Hards 16 '- to 19/- - 
Rough Slacks 10/—to 12/6 
Nutty Slacks 7/6to 9/- - 
Smalls . : 3/6to 6/- - 
Blast- Secenen ( ‘oke (inland)? es — _ 

o » (Export) .. f.o.b. 16/- to 17/- 

CarpirrF— (9) SOUTH WALES. 

Steam Coals : (AU prices nominal.) 

Best Smokeless Large 26/- to 27/- 
Second ,, -~ 24/6 to 25/6 
Best Dry Large : 24/- to 25/- 
Ordinary Dry Large .. 21/- to 22/- 
Best Black Vein Large 25/6 to 26/- 
Western Valley Large .. 24/6 to 25/- 
Best Eastern Valley Large . 24/- to 25/- 
Ordinary o - 23/6 to 24/- 
Best Steam Smalls 17/- to 18/- 
Ordinary - 16/- to 17,- 
Washed Nuts ‘ 19/— to 26/- 
No. 3 Rhondda Leng 26/6 to 27/- 
» » Smalls 18,;— to 18/6 
No. 2 2» Large . 24/- to 25/- 
» oe Through . 20/- to 21/ 

- Smalls 5/- to 16/— 

neni Coke (export) 40/- to 50/- 
Furnace Coke (export) 25/— to 30/- 
Patent Fuel ae 42/6 to 45/- 
Pitwood (ex ship) 35/- to 37/6 

SwaNnsra— 
Anthracite Coals : 
Best Big Vein Large .. 39/- to 40 
Seconds —P .. 32/6 to 35/- 
Red Vein .. 27/- to 29/- 
Machine-made Cobbles .. 47/6 to 50/- 
Nuts .. .. 47/6 to 50/- 
Beans .. . 42/6 to 44/- 
ge Se 23/- to 26/- 
Breaker Duff 7/6 to 8/- 
Rubbly Culin 12/6 to 13/6 
Steam Coals : 
Large .. .. 22/6 to 24/6 
Seconds -. 20/— to 22/- 
Smalls He -. ll to 15/- 
Cargo Through . 16/6 to 17/6 


(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


* For blast-furnaces only, 
(6) Delivered Sheffield. 








(5) Glasgow, Lanarkshire and Ayreshire. 

(8) Except where otherwise indicated, 
7/-, with fluctuations 
(ce) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Situation. 


UnbDER present conditions it is impossible to say 
what is likely to be the situation of the engineering trades 
in the early future. The improvement of the france may 
be justified, and everyone believes that in view of the 
country’s potential wealth it is still far below ite real 
value; but there are, nevertheless, so many unsuspected 
possibilities arising from the financial problems now 
awaiting solution that the prevailing optimism is tinged 
with some apprehension. It is not even certain that a 
stabilisation can be effected except on a gold basis, which 
means bringing the franc back to par, and that is, of course, 
out of the question. Without a gold basis there will always 
necessarily be a fluctuation in currency values. A serious 
feature is that, while the franc is improving, there is a 
continuous advance in prices all round. Although prices 
are still below the international level, they are neverthe- 
less approaching it, and there is a risk that if the margin 
between the two should further widen it will place this 
country at the mercy of foreign competition. For the 
moment there is no such danger, and most manufacturers 
are still relying upon an export trade, although they are 
aware that such trade is precarious and that they must 
look more particularly to the home market in the future. 
Here again business is restricted by the continuous decline 
in the country’s purchasing power and by the holding up 
of all public works. Because of the financial situation there 
is nothing to give promise of an early activity, and manu- 
facturers generally are looking forward to a period of 
restricted buying and even of depression, the duration of 
which it is impossible to foresee. 


Miners’ Wages. 

In view of the higher prices of coal the miners in 
the northern coaltields are asking for an advance in wages, 
a demand which is naturally rejected on the ground that 
the present prosperity is purely artificial and will certainly 
be arrested as soon as the strike in Great Britain comes to 
an end. The coalowners know very well that the end of 
the strike will see an intensified competition of British fuel, 
for if the cost of coal at the pithead in Great Britain 
should be reduced sufficiently the French companies would 
experience some difficulty in making a profit at all. A 
settlement of the dispute on a basis which would enable 
British coalowners to export coal at a competitive price 
would permit of their recovering some of the foreign 
markets. During the past six months great efforts have 
been made to get sufficient supplies from the Saar and the 
Ruhr to replace British coal entirely, but the quantities 
imported are still so far below requirements that serious 
inconvenience is being caused in some parts of the country, 
particularly on the Atlantic seaboard. In Belgium, also, 
the supplies «f coal are insufficient, and the miners are 
being asked to work more than eight hours a day as a 
temporary expedient to enable the country to tide over a 
difficult period; but the men’s unions are objecting so 
strongly to the idea of putting in more than eight hours a 
day in the pits that it is doubtful whether the proposal 
will be carried into effect. 

Commercial Vehicles. 

The show of commercial vehicles which followed 
upon the automobile exhibition in Paris did not indicate 
any changes in the general trend of the heavy branch of the 
motor car industry. Notwithstanding the large number of 
motor lorries in service, there are few makers who lay them- 
selves out specially for the construction of commercial 
vehicles, and the business is still largely in the hands of 
motor car firms which turn out mainly touring cars. That 
fact may be attributed partly to the unsatisfactory con- 
dition of things caused by the throwing on the market, 
after the Armistice, of many thousands of American 
lorries, and the business since then seems to have con- 
sisted largely in putting those vehicles in running order for 
contractors and others who are induced to purchase them 
by the low prices at which they are offered. Until this 
large number of American lorries has been entirely 
absorbed there can be little hope of activity in the com- 
mercial branch of the industry. The vehicles exhibited at 
the show were mainly built for passenger traffic, and some 
of them had remarkably luxurious and spacious bodies, 
one in particular being the huge six-wheel Renault vehicle 
built for the Compagnie Transatlantique, which is using 
cars of this type for the transport of tourists in the Sahara 
desert. The only other novel departure in the heavy vehicle 
industry is the equipping of lorries with suction gas plants. 
It cannot be said that the use of suction gas is making so 
much headway as would seem to be justified by its claims 
on the score of economy, but every lorry and tractor 
builder believes that the future lies in the suction gas 
vehicle, and each is endeavouring to work out the problem 
on his own particular lines. 


Barrage Reservoirs. 


The Paris Municipal Council has decided in 
principle to participate in the construction of three 
barrage reservoirs in the upper valley of the Seine, and the 
urgency of the work is insisted upon in a report just pre- 
sented by a commission which recommends that the reser- 
voirs should be created at La Cure, at Pennestiére, near 
Chateau-Chinon, and at Champaubert-aux-Bois, near 
Vitry le-Frangois. They will have a total capacity of 
140 million cubic metres. The object of the reservoirs is 
to regulate the level of the Seine and minimise the risk of 
floods, and at the same time to supply Paris with water, 
while it is further claimed that hydro-electric installations 
can be laid down which will provide 20 million kilowatts 
of energy. While the scheme is approved of by the muni- 
cipal engineers, it is meeting with some criticism else- 
where, and it will probably be a long time before the con- 
struction of the reservoirs is authorised. Moreover, in the 
present financial situation it is impossible to put in hand 
any undertaking which will involve such a huge expendi- 
ture as will be necessary for the barrages, and their con- 
struction will probably depend upon the success or other- 
wise of the negotiations for bringing water to Paris from 
the Vals de Loire. 
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INTERNAL COMBUSTION ENGINES. 


259,123. March 29th, 1926.—Srartine Devices, H. FE. Jodor, 
Boulevard Sakakini 49, Marseilles, France. 
This device is intended to overcome the difficulty of starting 
petrol engines when they have become cold, and takes the form 
of an adaptor into which the sparking plug is screwed and which 
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itself is screwed into the normal sparking plug hole. This 
adaptor is provided with an electrical heating element that warms 
up the surroundings sufficiently to ensure the first few explosions, 
after which it is cut out of action.—October 7th, 1926. 


DYNAMOS AND MOTORS. 


258,981. July 25th, 1925.—IMPROVEMENTS IN OR RELATING 
To DyNamo-eLecrric Macutves, The British Lighting 
and Ignition Company, Ltd., of B.L.I.C. Works, Cheston- 
road, Aston, Warwickshire, and James Cochrane Hutton, 
of “ Canvey,” Penn’s-lane, Erdington, Birmingham. 

The main object of this invention is to cheapen and improve 
the stator construction of dynamo-electric machines. The 
illustration represents a four-pole stator structure. Each section 
extends over a quarter of the entire circumference and comprises 
a yoke A of arcuate shape formed at each end with a half pole 
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core B, shaped so as to make contact with the half pole cores of 
adjacent sections to which they are welded, the junction being 
preferably, as indicated, on the centre line of each complete 
oole. Semi-circular grooves C may be formed im the surfaces to 
be joined so as, after welding, to constitute through 
which bolts for securing the end covers of the machine may be 
passed. The exciting coils D are placed over the completed pole 
cores after assembly and are retained in position in any suitable 
manner. A modified form of construction is also described.— 


October Tth, 1926. 


245,798. January lith, 1926.—Com™uTatTors, Deutsche 
Gasglihlicht-auer-Gesellschaft m.b.H., 11, Ehrenberg- 
strasse, Berlin, Germany. 

It would seem that this invention, as disclosed by the illustra- 
tions in the specification, is impossible of realisation unless the 
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“hollow rivet,’ applied to the appliance shown at A 
refers to some new method of passing a flange B through ea 
hole C of smaller diameter. Otherwise, the commutator is com- 
 . normal, haying segments D, insulation E, and 

nding dises F.—October 7th, 1926. 


TELEGRAPHS AND TELEPHONES. 


258,710. July 28th, 1925.—ILarrovEMENTs IN TRANSFORMERS, 
Lissen Ltd., and Richard Percy Richardson, all of Lissenium 
Works, Friars-lane, Richmond, Surrey. 

This invention relates to small iron-cored transformers, more 
particularly such as are used in radio communication for the 
interconnection of thermionic valves, and is applicable also to 
auto-transformers or choking coils. The bobbin is moulded of 
ebonite and comprises @ cylindrical A and flanges B and C. 
In each flange there is a slot D a little greater in depth than the 
depth of the iron core E and equal in width to the thickness of 
the core. The core is built up of alternate U and T-shaped 
laminations, the stems of the T’s being inserted, one half from 


bobbin, while the tops of the T’s and the bottoms of the U's 
lie side by side in the slots D. The laminations are held in place 
by brass or other plates F, which may be extended and bent 
around to shield the outer limbs of the transformer. The wind- 
ing or windings G on the bobbin A may be enclosed by a sheet 
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of metal, celluloid, fibre or other insulating material H, which 
wraps about the fillets K formed on the inner faces of the flanges. 
The ends of the winding or windings are carried through the 
base and along slots in its under surface to terminals.—Septem- 
ber 30th, 1926. 


258,969. July 9th, 1925.—IMPROVEMENTS IN OR RELATING TO 
Rapio Recervinc Apparatus Comprisinec MEANS FCR 
REJECTING UNDESIRED SIGNALS, Igranic Electric Company, 
Ltd., of 147, Queen Victoria-street, London, E.C. Sandie 
William Willans, of ‘The Cottage,’’ Pattishall, Towcester. 

This invention relates to radio receiving epparatus of the kind 
in which means are provided for rejecting undesired signals. 

The circuit tuned to the undesired or interfering frequency 

consisting of an inductance A in parallel with a variable con- 

denser B-—is connected, as shown, between one end of the 
secondary of the intervalve transformer T and the grid of the 
low-frequency valve C. In the plate circuit of the low-frequency 
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valve there is @ reaction coil D, and this reaction coil is coupled 
to the inductance A, whereby in accordance with well-known 
principles the resistance of the tuned circuit A B is reduced to 
a very low value. The inductance coil A is also coupled to the 
aerial tuning inductance E, whereby a large impedance is thrown 
into the aerial circuit for signals of an undesired frequency. 
The secondary of the intervalve transformer T, preferably has 
a condenser F connected in parallel with it, so that the high- 
frequency current from the dlament of the valve C will be per- 
mitted to reach the end of the tuned circuit remote from the 
grid of the low-frequency valve C, and thereby enhance the 
desired effect upon the signals of undesired frequency 
October 7th, 1926. 


MEASURING AND TESTING INSTRUMENTS. 


259,086. January 27th, 1926.—MeasurgInc THE AMOUNT OF 
Gas DissoLvep tN a Liguip, H. A. Daynes and the Cam- 
bridge Instrument Company, Chesterton-road, Cambridge. 

This apparatus is primarily intended for determining the 
amount of oxygen in boiler feed water, and depends for its 
indications on the difference in heat conductivity of two gases, 
which difference is shown by the device A or cathorometer 
the subject of a separate patent specification. The water to be 
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tested is supplied to a device B which ~ @ constant 
head and goes on to the scrubbing “ tower ” C, filled with small 
pieces of nickel. Hydrogen is generated in the electrolytic 
cell D, and passes to the bottom of the tower by way of the pipe 
E. There is a branch which leads to the cathorometer A at F, 
and the gases which result from the reaction of the hydrogen 
and the water are also taken there by the pipe G for comparison. 
October Tth, 1926. 


WELDING. 


249.477. January Il4th, 1926.—ELecrric ARC-WELDING 
ARRANGEMENTS FOR THREE-PHASE CURRENT, Hendrik 
Abraham Wijnand Klinkhamer, of 77, Borneschestraat, 
Hengelo, Overijsel, The Netherlands. 

Various advantages are claimed for the system of are welding 
described in this specification. As will be gathered from the 








one end and one half from the other end into the bore of the 


diagrams, three-phase current is used and the work forms one of 
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the electrodes. A small constant distance is maintained between 
two of the electrodes, and an arc persists between them indepen- 
dently of variations in their distance from the work. In the lower 
diagram there are three electrodes a short distance 
apart, and the work is connected to the neutral point of the 
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transformer. An ordinary three-phase transformer with in- 
creased magnetic leakage is employed. It is claimed to be 
possible to obtain a power factor of -8 to -9 without the short- 
cireuit current exceeding the permissible limits.—September 
30th, 1926. 


METALLURGY. 


258,794. March 19th, 1926.—Castrve Sree. INcors, Meboe, 
¥ td., Queen Anne’s Chambers, Tothill-street, Westminster. 

In order to obtain steel ingots free from piping, it has been 
found effective to cast them in conical moulds in which the metal 
during the process of solidification is exposed to pressure on all 
sides and is forced towards the narrow end of the mould. In 
such @ process, according to this invention, the mould which is 
wider at the top than at the bottom is raised by the crab of a 
travelling crane so that the upper surface of the mgot is pressed 
during the process of solidification against a plunger secured to 
the framing of the crane, The moulds are raised against the 


N°258794 








fixed plungers by rods provided with shackles and adapted to be 
raised and lowered at a comparatively high speed until contact 
is made with the plungers when the speed is reduced. Separate 
electric motors are connected to suitable gearing for obtaining 
the required speeds, and are described in the specification. 
The moulds are provided with means for attaching them to the 
shackles of the lifting devices and for rotating them in a vertical 
plane for the purpose of ejecting the compressed ingots. The 
drawings illustrate a mould, respectively, at the commencement 
of the pressing process, at the end of the process, and when the 
ingot is being released from the mould.— September 30th, 1926. 


MISCELLANEOUS. 


259,150. May 3ist, 1926.—-ManuractTure oF SHEET Grass, 
L. Mellersh-Jackson, 28, Southampton -buildings, London. 
The object of this invention is to reduce the large amount of 
scrap which is commonly produced in trimming the rough sheets 
of rolled sheet glass to rectangular form, on account of their 
irregular contour. The table on which the glass is rolled is 
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mounted on a pivot A—Fig. 1—and its inclination to the hori- 
zontal can be controlled by the ram B, Its top surface is convex, 
as shown in Fig. 2, and on it there is dumped the mass of glass C. 
The roll D—see Fig. 4—is concave and presses out the glass 
as shown by the dotted lines, while the forward movement of 


When the glass has been fully rolled out the table is returned 
to the horizontal and the sheet is pushed forward towards a 
lehr over another table E, on which it gradually assumes a flat 
form.—October 7th, 1926. 


253,504. May ist. 1926.—IMPROVEMENTS IN OR RELATING 
TO PHONOGRAPHS AND THE LIKE AND Rapio R&ceIvERs, 
Marconi’s Wireless Telegraph Company, Ltd., of Marconi 
House, Strand, London, W.C. 2. 

In the construction of the combined phonograph and wireless 
receiver described in this specification, the io and phono- 
graph apparatus are as fart as possible mounted on the same panel, 
and an endeavour is made to use common elements for the two 
devices. Moreover, the construction is such that the radio 
receiving elements are applied with as few changes as possible 
to the existing —— structure. The supporting shelf or 
panel provided for the phonograph spring motor and turntable 
are used for mounting the radio apparatus. In the drawings, 
A is the operating motor of the phonograph and B the tone arm. 
The only actual change necessary in the usual arrangement is 
the substitution of a modified sound conduit C for that usually 
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provided in phonographs. An extension D communicates with 
a loud-speaker operating mechanism, so that the horn may act 
for both the phonograph and the radio receiver. The radio 
receiver comprises a variable condenser F, a tuning coil G and 
valves H. A filament resistance is shown at K, and the low- 
speaker operating mechanism E is attached to the output circuit 
of the receiver. This loud-speaker connection is represented by 
a small conduit L, conneeting the loud speaker with the box M 
containing the valves, and this conduit may contain the wires 
leading from the output cireuit of the last audio frequency valves 
in the receiver. A clock is mounted at N and a box O is pro- 
vided for spare valves. P is a battery on the underside of the 
panel. The clock may be used for following the broadcast 
programmes as printed, and may even be arranged to set the 
receiver in operation after any desired interval.—September 30th, 
1926. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


INSTITUTE OF MeTats : SHEFFIELD Locar Secrion.—-Applied 
Science Department of the University, St. George’s-square, 
Sheffield. ** Ingots and Ingot Making,” by Mr. H. Brearley. 
7.30 p.m. 

InstITuTe OF MeTats: Swansea Loca, Sectrion.—-Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. “ Zinc Smelting and Recovery of its By-products,’ 
by Mr. J. H. Wells. 7.15 p.m. 

INSTITUTION OF ENGINEERING INsSPECTION.— Royal Society of 
Arts, John-street, Adelphi, London, W.C. 2. Paper, “ Further 
Notes on Ciment Fondu,” by Mr. H. J. Davey. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.— Storey’s-gate, 
Westminster, London, 8.W.1. Informal discussion, “ Esti- 
mating,” introduced by Mr. L. J. T. Wheatley. 7 p.m. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Visit 
of the West Midland District to the Enderby and Stoney Stanton 
Granite Company’s quarries at Enderby, Leicester. 2 p.m. 

Junior InstiruTion oF EnGineers.—39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7.30 p.m. 


KEIGHLEY Association OF ENGINEERS.—Room 14, Tem- 
perance Institute, Keighley. Lecture, “Modern Production 
Methods—Turret Lathes,” by Mr. H. Bradley. 7.30 p.m. 
MANCHESTER AssOcIATION OF ENGINEERS.—The Engineers’ 
Club, Manchester. Paper, “‘ Steel Works Machinery,” by Mr 
James Smith. 7.15 p.m. 

Norts-East Coast InstiruTioN oF ENGINEERS AND Suip- 
BUILDERS.—The Mining Institute, Newcastle-upon-Tyne. Re- 
sumed discussion on “ How Should an Engineer be Trained ? ” 
by Sir Theodore Morison. 6 p.m. 

PoruLar TaLKk In Arp or Kive Epwarp’s Hosprra, Funp 
ror Lonpon,—Fyvie Hall, Polytechnic, Regent-street, London, 
W. 1. “Liquid Air,” by Mr. W. E. Garner. 5 p.m. 

Rattway Civus.—25, Tothill-street, Westminster, London, 
8.W. 1. Paper, “‘ Light Signalling,”’ by Mr. W. J. Thorrowgood. 
7.30 p.m. 


SATURDAY, NOVEMBER 13ru. 


InstiTuTion oF Crvm ENorveers: BIRMINGHAM AND Dis- 
TRICT AssOcIATION.—Visit to South Staffordshire Waterworks 
at Lichfield and Dudley. 11 a.m. 


MONDAY, NOVEMBER 15ra. 


Braprorp ENGINEERING Soctety.—The Technical College, 
Great Horton-road, Bradford. Exhibition of film lent by C. A. 
Parsons and Co., Ltd., showing 50,000-kilowatt Parsons steam 
turbo-alternator at Chicago. 7.30 p.m. 


InstITUTION or AUTOMOBILE ENGINEERS : ScorrisH CENTRE. 
—Royal Technical College, Glasgow. Paper, “ Recent Re- 
searches on Friction and Lubrication,” by Mr. J. E. South- 


Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C. 2. Howard Lecture, “Recent Experiments on the 
Properties of Steam at High Pressure,” by Professor H. L. 
Callendar. 8 p.m, 


TUESDAY, NOVEMBER léra. 

INstTITUTE OF British FounpRYMEN: LANCASHIRE BRANCH, 
Burney Srcrton.—Municipal College, Ormerod-road, Burn- 
ley. Lecture, “ A Talk about the Cupola,” by Mr. F. Perkins. 
7.15 p.m. 

INsTITrUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
Crentre.—-Engineering and Scientific Club, Queen-street, Wolver- 
hampton. Paper, * The Effect of Reduced Intake-air Pressure 
and of Hydrogen on the Performance of a Slow-speed Solid- 
injection Engine,’ by Mr, G. F. Mucklow, 7,30 p.m, 

INSTITUTION oF Crvi. ENoINeERs.—Great George-street, 
London, 8.W. 1. ree “H.M, Dockyard, Rosyth,’’ by Mesars. 
T. B. Hunter and A. L, Bell. 6 p.m. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

~39, Elmbank-crescent, Glasgow. Paper, “ Diesel Engines,”’ 
by Mr. D. M. Shannon, 7,30 p.m. 

Rovat Instirvtion or Great Briratn.—21, Albemarle- 
street, London, W.1. “The Acoustics of Public Buildings.” 
by Dr. G. W. C. Kaye. 5.15 p.m. 

TUESDAY AND WEDNESDAY, NOVEMBER lé6rH anp 
17TH. 

Soctety or Grass Tecuno.ocy.—Sheffield. Celebration of 
tenth anniversary. 

WEDNESDAY, NOVEMBER l7ts. 
ENGIneers.—Connaught 
Annual dinner. 


INSTITUTION OF AUTOMOBILE 
Rooms, Great Queen-street, London, W.C. 2. 
7.15 for 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Chamber of 
Commerce, New-street, Birmingham. Joint meeting of Coventry 
and Birmingham graduates. Debate, “That the Supersession 
of the Motor Cycle Combination by the Small Car is Imminent.” 
7.30 p.m, 

Great CGeorge-street, 
Address by Mr. J. E. 


InNstrTruTION oF CiviL, ENGINEERS. 
London, 8.W. 1. Students’ meeting. 
W. Monkhouse. 6.30 p.m. 

InstiruTion oF Exvecrricat ENGINEERS: SourH MIDLAND 
Centre.—The University, Edmund-street, Birmingham. Wire- 
less Section meeting. Address by Professor C. i. Fortescue. 
7 p.m, 

Laverroot ENGIngerInG Soctery.-The Temple, Dale - 
street, Liverpool. Paper, ‘* Longitudinal Strength of Ships,” by 
Dr. A. M. Robb. 6 p.m. 

Roya METEOROLOGICAL SocietTy.—49, Cromwell-road, South 
Kensington, London, 8.W.7. Papers: “The Nile Flood and 
World Weather,’ Memoirs, Vol. 1, No. 5, published October, 
1926, by Mr. E. W. Bliss; “The Period of Simple Vertical 
Oscillations in the Atmosphere,” and “An Investigation of 
Periodicities in Rainfall, Pressure and Temperature at Certain 
European Stations,”’ by Mr. D. Brunt. 5 p.m. 


Socrety or Tecunicat ENGINEERS: MANCHESTER AREA. 
Milton Hall, Deansgate, Manchester. Address on “*‘ Impressions 
of Industrial Conditions in U.S.A.,” by Mr. 8. Ratcliffe. 8 p.m. 

Soctety or Tecunicat Ewnoreers.—102, Belgrave-road, 
London, 8.W. 1. Address, ‘The New Laws relating to Indus- 
trial Organisation in Italy,"” by Commendotore Luigi Villari. 
7.30 p.m. 

THURSDAY, NOVEMBER 18rs. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. Paper, 
“ Worm Gears,” by Mr. 8. Miall. 7.30 p.m. 

INSTITUTION OF ELEcTrRicaL ENGINEERs.-—-Savoy-place, 
Victoria Embankment, London, W.C. 2. Lecture, “ The Appli- 
cations of Electricity to Agriculture,” by Dr. A. Ekstrom. 
Exhibition of film entitled ** American Agriculture and Farm- 
house Electrification,” by Mr. J. W. Beauchamp. 6 p.m. 

Reyat AgRonavticat Socrery.—Royal Society of Arts, 
John-street, Adelphi, London, W.C.2. Paper, “ Methods of 
Performance Testing and Analysis,’ by Mr. R. 8. Capon. 
6.30 p.m. 

FRIDAY, NOVEMBER 19ra. 

INsTITUTION OF MECHANICAL ENGINEERS,—Storey’s-gate, 
Westminster, London, 8.W 1. Paper, “ Electric Locomotives : 
A Method of Classifying, Analysing, and Comparing their 
Characteristies,”” by Mr. T. A. F. Stone, 6 p.m. 

Joxtor InNstirvTrion or ENGIneers.——39, Victoria-street, 
London, 8.W.1. Lecturette, “Short Wave Wireless Com- 
munication,” by Mr. B. J. Axten. 7.30 p.m. 

West Bromwicsa ENncrveerine Soctetry.—Technica! School, 
West Bromwich. Paper, “Steel Making and Special Steels,” 
by Mr. F. A. Hurst. 7.30 p.m. 


SATURDAY, NOVEMBER 20ra. 
InstTITUTEe OF British FounpRYMEN : LANCASHIRE BRancH, 


Junior Szcrion.—College of Technology, Manchester. Lecture, 
“The Foundry Cupola,” by Mr. A. H. Goodger. 7 p.m. 


MONDAY, NOVEMBER 22np. 
INSTITUTION OF MECHANICAL ENGINEERS,—Storey’s-gate, 
Westminster, London, 8.W.1. Graduates’ Section meeting. 
Lecture, “‘ Archeological Engineering,” by Lieut.-Colonel F. 
Kitson Clark. 7 p.m. 

TUESDAY, NOVEMBER 23erp. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—-Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. 1}. 
Informal meeting. Discussion on “ Inventions relating to the 
Automobile.” 7 p.m. 


WEDNESDAY, NOVEMBER 24ra. 
INSTITUTION oF AUTOMOBILE ENGINEERS: NortTa or Ena- 
LAND CENTRE.—The Engineers’ Club, Albert-square, Manchester. 
Paper, “ Recent Researches on Friction and Lubrication,’ by 
Mr. J. E. Southcombe. 7 p.m. 


THURSDAY, NOVEMBER 25rn. 
INSTITUTION OF AUTOMOBILE ENGINEERS.——Training School of 
Vauxhall Motors, Ltd., Luton. Luton Graduates’ meeting, 
Paper, “* Lubrication,” by Mr. T. T. Brown. 7.30 p.m. 


FRIDAY, NOVEMBER 26ru. 


Dieset Enatne Users’ Assoctation.—Caxton Hall, West- 
minster, London, 8.W.1. Paper, “Modern Air Compressor 
Practice in Oil Engine Installations,’’ by Mr. R. L. Quertier. 
3.30 p.m. 

InstiruTion or ExecrricaL Enerveers: Soura MimpLtanp 
CenTRE.—Grand Hotel, Birmingham. Annual dinner. 6.30 for 
7 p.m, 

Junior InstirvuTion or ENGInegers.—39, Victoria-street, 
London, 8.W. 1. Paper, “ Petrol and its Substitutes for Use in 
Internal Combustion Engines,” by Colonel the Master of Sempill. 
7.30 p.m. 

TunNELLers’ Orp Comrapes AssociaTion.—Gatti’s Res- 
taurant. Strand, London, W.C.2. Annual dinner. 7 for 








the glass is assisted by tilting the table as indicated in Fig. 3, 
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